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The Shipping, Engineering and 
Machinery Exhibition at Olympia. 


( N further acquaintance with the 

/ Engineering and Machinery Exhibition, now open 
at Olympia, London, our first impression that it is 
one of the best of its kind of recent years is more 
strongly confirmed, Not only has the number of 
exhibitors and the space taken increased as compared 
with two years ago, but also the standard of interest 
and workmanship of the exhibits has been raised. If 
any single class of exhibit deserves special mention, 
we may venture to direct the attention of intending 
visitors to the Foundry Trades Section. But, in fact, 
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sand castings of a few pounds weight. All classes of 
engineering castings are represented in this range. 
Side by side with sand cast iron is laid a stack of 
chilled cast iron which should enable foundrymen to 
judge the relative value of the two products and the 
precise value of chilled cast iron. Various alloy pigs 
are also on view showing the progress made in the 
supply of nickel, chromium, copper, molybdenum, 
and other alloy irons, a range which should meet the 
needs of most foundries. A ‘Closeloy”’ alloy 
heat-treated roll is also on view, the roll being a 
typical example of that used in the production of 
rails, channels, joists, and angles, both for roughing 
and for finishing. Considerably increased tonnages 
per dressing are claimed for this roll material, owing 
to its high resistance to wear and fire cracking without 
detriment to the finish of the work. 





6 b.h.p. to 400 b.h.p. and are representative of all the 
types manufactured by the firm, with the exeeption 
of the large vis-a-vis Crossley-Premier — engines, 
specially designed for refrigeration, oil-electric pro- 
pulsion, and mining and industrial drives. One of 
these engines was described in THe ENGINEER of 
August 16th, 1935. The largest engine on the 
stand is an. eight-cylinder' 400 b.h.p. auxiliary 
marine oil engine, which works on the four-stroke 
principle with airless injection of fuel. It has cylinders 
with a bore of 10}in. and a stroke of 12in. and a 
normal running speed of 500 r.p.m. In Fig. 1 we 
show a back view of this unit, which clearly indicates 
the arrangement of water-cooled exhaust manifolds, 
and also the water cooling and fuel supply systems. 
Among the two-stroke scavenge pump reversing 


Modifications | marine engines is a four-cylinder unit designed for 

















Fic. 1—-EIGHT-CYLINDER 400 B.H.P. 


with the exception that the heavier side of electrical 
engineering is not well represented, it may be said that 
the Exhibition is very representative of general and 
particularly marine engineering in this country. If 
one criticism may be made, it arises from a comparison 
with the Machine Tool Exhibition held a year ago. 
The height to which some of the stands have been 
built up prevents the visitor obtaining any kind of 
vista and thereby hinders also the task of those 
seeking any particular stand. That is a form of com- 
petition which defeats its own ends. No one who has 
visited the present Exhibition and was also present at 
that of the Machine Tool Trades Association will have 
the least doubt as to which arrangement, in a general 
view, is the more impressive. 


Sir W. G. ARMSTRONG WHITWORTH AND Co. 
(ENGINEERS), Lrp. 

A range of ‘“‘ New Process ” pig irons is exhibited 
on the stand of Sir W. G. Armstrong Whitworth and 
Co. (Engineers), Ltd., of Secotswood Works, Newcastle- 
on-Tyne. They are arranged with fractures showing 
the structures to demonstrate the different types 
required to obtain the different qualities of high 
strength, great resistance to wear, or especial freedom 
from porosity or shrinkage. In addition a series of cast - 
ings is on view made from these irons, ranging from a 
locomotive cylinder, weighing about 14 tons, to green 


in the analysis and heat treatment enable different 
types of rolls to be produced to suit various con- 
ditions. Experienced metallurgists on the stand are 
prepared to discuss problems of: foundry material 
and to provide information on its use and treat- 
ment. 


Puuitres INDUSTRIAL. 


Among the welding exhibits of Philips Industrial, 
of 145, Charing Cross-road, W.C.2, is a new welding 
electrode claimed to facilitate high-speed working 
and to increase elongation. A specimen weld on which 
one of these electrodes has been used has a tensile 
strength of 31-35 tons per square inch, with an 
elongation of 28-32 per cent. Electrodes for welding 
high-carbon and special steels and non-ferrous metals 
are also shown. Welding and _ battery-charging 
rectifiers, including equipments for charging stations 
and large garages, are on view. Other exhibits 
consist of condensers for power factor correction, 
public address equipments, a new moving coil loud- 
speaker, and two photo-electric cells, one for precision 
work and the other for use where heavy currents 
have to be controlled by small variations in light. 


CrosstEY BrRotTHERS, LTD. 


One of the largest and most representative exhibits 
of oil engines, all of which are shown in actual opera- 
tion, is to be seen on the stand of Crossley Brothers, 
Ltd., of Bush House, London, and Openshaw, Man- 





chester. The engines cover a power range from 





Oil ENGINE—CROSSLEY 


an output of 100 b.h.p. at 450 r.p.m. The cylinders 
have a bore of Tin. with a stroke of 9in. The sectional 
drawing reproduced in Fig. 2 gives some idea of 
the general construction of the engine framing, the 
cylinder head and fuel valve, and also of the fuel and 
scavenge pumps. It illustrates the neat arrange- 
ment of the starting and maneuvring controls which 
are grouped at the end of the engine remote from the 
fly-wheel. A new engine in this series is the six- 
cylinder model, which has an output of 330 b.h.p. at 
300 r.p.m., with 10}in. bore cylinders with a stroke of 
13}in. In design it is generally similar to the four- 
cylinder unit above referred to, but has larger 
cylinders, with detachable and renewable liners. 
The engine casing is a single mono-block casting, 
which is secured to the crank case by through-going 
bolts extending from the top of the cylinder casing 
block to the engine base. This method of con- 
struction is designed to relieve the cylinder block, 
crank case, and base from all tensile stresses. The 
cylinder head is of very simple design—see Fig. 2- 

and is claimed to be immune from cracking troubles. 
The seavenge pump is of the reciprocating type. The 
large inspection doors are a further feature of the 
design, and they can, if desired, be removed while the 
engine is running. The main lubrication system is of 
the closed pressure type. The used oil falls into a 
sump in the engine bed-plate, whence it is pumped to 
an external tank complete with duplex oil filters. A 
further pump then draws the oi! from this: tank and 
forces it through an Auto-Klean filter to an oil cooler 
and thence to the engine for further use. For 
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evlinder and piston lubrication a mechanical lubri- 
cator is employed, with separate feeds and sight 
glasses for both the back and front of the cylinders. 

In Fig. 3 we show the circulating water pump, 
the bilge pump, and the two-stage air compressor, 
which provides the air for starting and manceuvring. 
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reversing propeller and stern gear for the propulsion 
of small boats. A further engine of the same type is 
shown mounted on a common bed-plate with a 5-kW 
generator along with a self-priming centrifugal pump 
designed to operate at 1500 r.p.m. Another twin- 
cylinder unit with an 18-kW, 1000 r.p.m. generator is 
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FIG. 2—FOUR-CYLINDER 100 B.H.P. O1L ENGINE—CROSSLEY 


The two pumps are of the plunger type and are com- 
plete with safety and snifting valves and zinc anti- 
corrosion plates. Either pump can be utilised to 
circulate cooling water through the engine, and the 
circulating pump is provided with a by-pass valve for 
this purpose. The air compressor is conveniently 











FIG. 3—-WATER PUMP, BILGE PUMP AND 
COMPRESSOR—CROSSLEY 


arranged between the two water pumps and is fitted 
with a cut-out. 

We are informed that the guaranteed fuel con- 
sumption for the larger types of Crossley scavenge 
pump engines above described is 0-39 Ib. per b.h.p. 
at both full and three-quarter loads when operating 

















Fic. 4-—18-KW AUXILIARY GENERATING SET 
—CROSSLEY 


on Diesel fuel oil, a figure which, it may be recalled, 
compares well with four-stroke engines of similar 
cylinder proportions and rating. 

An interesting group of small high-speed oil engines 
with running speeds from 800 to 1500 r.p.m. is also on 
view. The smallest of these units is a 6 b.h.p., 





1000 r.p.m. engine coupled to a Duerr patented 


shown, which we illustrate in Fig. 4. This engrav- 
ing shows the grouping of the fuel pumps, governor, 
and fuel valves, and the general arrangement of the 
engine and the fabricated bed-plate. Another engine 
of the same design is exhibited coupled to a twin- 
cylinder, 800 r.p.m. air compressor. The whole 
exhibit is designed to illustrate the firm’s pro- 
ducts for oil-engined marine craft of small and 
medium sizes, both for propulsion and auxiliary 
services. 


THE SELSON MacHINE Toot Company, Lrp. 


On the stand taken by the Selson Machine Tool 
Company, Ltd., of Abbey House, Victoria-street, 
London, 8S.W.1, a number of British and foreign-made 
machine tools are exhibited. Among the grinding 
machines, the Malcus centreless, made in Sweden, 
has an attractive design. It is illustrated in Fig. 5. 
This machine is of the type in which both the grinding 
wheel and the regulating wheel are adjustable in 


by means of a screw operated by a hand wheel and 
provided with a graduated micrometer disc. This 
wheel is driven by a separate 2 h.p. motor, and its 
speed can be regulated over a wide range. An interest- 
ing arrangement is that by which the amount ground 
off the part undergoing grinding can be adjusted by 
the use of a dividing dise instead of by the more 
usual scale. But of course, for especially accurate 
work, the micrometer screw must be used. 

Another grinding machine is illustrated in Fig. 6. 
Known as the Thompson surface grinder it is designed 

















FiG. 6-THOMPSON SURFACE GRINDER—SELSON 


to produce a finish comparable with that obtained 
by lapping pracesses. All the operations of the 
machine are ¢ontrolled hydraulically. Both table 
and wheel head are\so moved, and, in addition, there 
is a hydraulic rapid power traverse. The machine 
has a table 24in. long by I6in. wide, and will 
accommodate work up to I10in. deep beneath the 
20in. diameter, l}in. wide, grinding wheel. The 
table speed is infinitely variable between 10ft. and 





85ft. per minute, and the automatic transverse feed 





Fic. 5-MALCUS CENTRELESS GRINDING MACHINE—SELSON 


relation to the work, the work rest slide being adjust- 
able only in the vertical direction. It can be used for 
either through-feed or in-feed grinding, and for the 
latter method is supplied with a special ejecting 
appliance which is easily adjusted in all directions. 
In the engraving the tool is shown set up for grinding 
a long bar on the through-feed method, and the 
supports for the bar are clearly visible in the fore- 
ground. The picture also gives quite a good impres- 
sion of the general design of the grinder. The main 
grinding spindle is driven by belt from an electric 
motor, which, depending on the kind of work to be 
done, may be anything between 7} to 15 h.p. It 
is made of hardened chrome-nickel steel, and is 
carefully ground (by lapping) in the journals. The 
spindle headstock of the regulating wheel can be 
adjusted up to an angle of 8 deg., while the other 
adjustment—at right angles to the work—is effected 





between jin. and lin. per reversal of the table 
motion. It may be noticed from the engraving that 
the motor is on the grinding spindle. This design 
not only makes a very neat arrangement, but also 
tends to eliminate several possible sources of vibra- 
tion as compared with designs in which the spindle 
is driven by belt. Considerable care, of course, is 
taken to balance the whole assembly. 

The Volman CS R lathe illustrated in Fig. 7 is an 
interesting design. Some of its dimensions are given 
in the table in the first column on the next page. 
Starting, stopping, and reversal of the spindle are 
effected by the use of the bar running the full length 
of the lathe, which operates a double friction clutch 
in ‘the headstock. Two levers on the front of the 
headstock give the speed changes. The hollow spindle 
is made of heat-treated steel, and runs in adjustable 
bronze bearings parallel internally and tapered 
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externally. Axial thrust is taken on ball thrust 
washers. The general design of the saddle and tail- 
stock can be followed from the engraving. The 
longitudinal feed can be limited by an adjustable 
stop situated on the feed shaft. Acme threads are 
used on the cross-traverse screws. Special means 
are taken to ensure the accuracy of the lead screw, 


self-acting rollover and pattern-drawing arrangement. 
All the types are pneumatically operated. 


RicHARD KLINGER, Lrp. 


It is probably common knowledge nowadays that 
in modern high-pressure boilers it is important to 
keep the water out of contact with gauge glasses. 
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FiG. 7—VOLMAN 


which is used only for screw cutting, traverses and 
cross feeds being taken from the feed shaft. The 
bed is so designed that the lead screw and feed shaft 
are protected from falling chips. 


Particulars of Volman C S R Lathe. 


Height of centre over bed .. 6}in. 
Height of centre over saddle 4in. 
Height of centre over ga’ 9}in. 
Swing over bed ep re 13in. 
Swing over saddle .. 8tin. 
Swingin gap .. .. .. 10in. 
Diameter of face plate .. .. .. 12in. 
Width of gap in front of face plate 5pin. 
Width of bed pag As RE Figg ee 9in. 
Diameter of hole through spindle 1 jin. 
Mow Vanes hE BR Od Kare Nee 
Number of spindle speeds, forward and 
reverse .. Femmes aunt ae.** <a 


6 

32-400 or 48-600 
2¥,in. by 34in. 

4 


We, GUE 5 bo fens fer os 

Diameter and length of front bearing. . 

Pitch of lead screw, threads per inch. . 

Threads obtainable with normal change 
wheels : 


Threads perinch.. .. 4-60 

Metric threads in mm. » be) 2. (O'867-5 
Feeds, in inches per revolution of 

spindle : 

Longitudinal 0 -001-0 04 

Transverse .. .. .. 0 -0004-0 -015 
oe of driving pulley . . 500 r.p.m. 

orse-power required 1 h.p. 


In connection with the foundry section of the 




















FIG. 8—HARTUNG MOULDING MACHINE-—SELSON 


Exhibition, the Selson Machine Tool Company is 
showing Hartung moulding machines _ similar 
to that illustrated in Fig. 8. Several different 


types of machine are shown, that illustrated being 


LATHE—SELSON 


Absolutely pure water dissolves glass, and feed-water 
treatment has reached so high a degree of efficiency 
that the water entering high-pressure boilers very 
nearly reaches that standard. In the gauge glass 
made by Richard Klinger, Ltd., of 120, Southwark- 
street, London, as in many other makes, thin sheets of 
mica are interposed between the glasses and the water 
and steam. The construction of the gauge is shown 
by the line engraving, Fig. 9. Joints between the 
glasses and the centre piece of the gauge are kept 
tight by means of a series of tightening screws in 
the back plate, which press the glasses on to the joint 
through the medium of a tightening plate. The 
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FiG. 9—-GAUGE GLASS FOR HIGH PRESSURE 
BOILER—KLINGER 


construction is designed to ensure that all the pres- 
sure exerted by the tightening screws is applied 
directly to the glass plates without incurring any 
risk of bending or distorting the back plate. The 
stuffing-boxes are kept tight by two Klingerit valve 
rings separated by a lantern bush and are designed 
to prevent the internal pressure exerting any end 
thrust on the cock bodies. By unscrewing the nuts 
at top and bottom and breaking the spigot joints, the 
gauge body, together with the stuffing-box ‘heads, 
can be quickly removed. At the bottom of the gauge 
a safety ball is provided as a protective measure in 
the event of a glass being broken. When, as shown 
in the drawing, the glass is illuminated, the tightening 
plate is made with a number of louvres, which, 
although preventing’ the light from shining directly 
through the gauge, cause the surface of the water to 





or lever operation are fitted. Gauges of this type are 
suitable for pressures up to 500 lb. per square inch. 
The firm also manufactures gauges of similar design, 
but with heavier bodies for use on boilers with pres- 
sures up to 2000 Ib. per square inch. 


BattTeries, Lrp. 


An extensive range of Nife nickel-cadmium alkaline 
batteries and lamps for marine service is being shown 
by Batteries, Ltd., of Hunt End Works Redditch. 
Part of the “ Nife” steel-plate battery, which is 
being supplied for the new luxury liner ‘‘ Queen 
Mary,”’ and which is to form the emergency supply 
for the low-pressure mains and operate the telephone 
call bell service, &c., is on view. The ability to hold 
a full charge for very long periods, the absence of 
deterioration while standing idle, and the avoidance 














FIG. 10—EMERGENCY LIGHTING BATTERY 
—BATTERIES 


of the risk of the plates sulphating, make this type 
of battery particularly suitable for marine service. 
A typical emergency marine lighting equipment, 
comprising the battery and control panel, is shown 
in Fig. 10, whilst Fig. 11 is a diagram of connections. 
The control panel is equipped with the necessary 
instruments, &c., such as an ammeter, voltmeter, 
fuses, charging resistance, automatic cut-out, and 
an automatic switch controlled by a relay energised 
from the mains, and when the main supply fails the 
emergency lights are automatically connected across 
the battery. 

This particular type of emergency lighting set is par- 
ticularly useful in the engine-room, but much larger 
installations are made, as exemplified by that installed 
in the “Empress of Britain.” Nickel-cadmium 
alkaline batteries are being shown that are to form 
part of an emergency steering battery. Normally, 
the battery will float across the ship’s mains, but 
in the event of the main supply failing, the battery 
will operate the steering motors and provide current 
for a certain amount of emergency lighting. When 
the helm is put hard over the battery will also help 
the main generators to deal with the peak load. 
Visitors associated with electricity supply will no 
doubt also be interested in a 30-volt ‘‘ Nife ” switch- 
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FIG. 11—CONNECTIONS FOR EMERGENCY LIGHTING 
BATTERY 





tripping battery, as supplied for the protection of 
high-tension circuits on the national grid. 


Auto-KLEAN STRAINERS, LTD. 


Figs. 12, 13, and 15 show three versions of the 
well-known strainers for fuel oils, lubricating oils, and 
other liquids, produced by Auto-Klean Strainers, 
Ltd., Tower House, E.C.3. Fig. 12 depicts the 4in. 
“ Lolos ’ strainer. This machine is entirely automatic 
in action, pumping the liquid through the straining 
element and cleaning the element at the same time. 
The only attention required is to drain the sludge out 
at intervals. Fig. 14 shows a section and a plan of 
the machine at the pump level. The operation is 








adapted for jolting and squeezing, and having a 


be brightly illuminated. The usual cocks for chain 





controlled by the difference of pressure between the 
* 
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inlet and the outlet of the strainer or, in other words, 
the resistance to flow due to the presence of dirt. 
When this pressure difference, which is shown on the 
two pressure gauges, reaches a predetermined setting 
it operates a servo piston, which in turn closes the 
automatic starter of the motor. This control gear is 
shown on the left of Fig. 12. The motor is rated at 
} h.p. for A.C. or D.C. It drives the central spindle, 
shown in Fig. 14, through internal reduction gearing 
at 26 r.p.m. and operates the semi-rotary pump at 
26 strokes per minute. It will be seen in Fig. 14 
that the liquid is passed through a section of the 

















Fic. 12—‘‘LOLosS'’ STRAINER—AUTO - KLEAN]' 


filter medium from the outside section on the left to 
the inside and thence away. When the pump is 
working a small quantity of the strained liquid from 
the centre chamber is pumped against another section 
of the filter medium in the foreground and through it 
from inside to out, thereby giving a reversed flow, 
driving the scum on the outside off and carrying it to 
the sludge sump in the bottom of the filter. At the 
same time the motor is rotating the whole filter 
medium by means of the ratchet gear seen at the 
bottom of Fig. 12, so that the section of filter in use 
is changed and the cleaning process is continued over 
the part not in use. The duration of the cleaning 
process varies from two to ten strokes, according 
to the state of the liquid. In addition to the contra- 
flow cleaning which is taking place, a deflector plate 
rests on the filter face, being held by a counterweight, 
and ensures the removal of “ sticky ’’ dirt which may 
be too securely held to be removed by simple liquid 
pressure. The filter is thus washed and mechanically 
““ wiped ’’ before coming back for use. In Fig. 13 
one of the Series S strainers is seen. This series has 

















FiG. 13—CONTINUOUS STRAINER—AUTO-KLEAN 


been developed to provide a continuous straining 
medium for free-flowing paints, varnishes, &c., and a 
feature has been made of simplicity to enable the 
machine to be handled by unskilled labour. The prin- 
ciple on which it works is the same as the ‘‘ Lolos ”’ 
model, described above. It is made, however, either 
to be rotated continuously by an electric motor, as 
shown in Fig. 13, or by belt drive, in which case a 
pulley is substituted for the motor shown. Finally, 
should the medium being strained be sufficiently 
clear to warrant oniy intermittent cleaning of the 
filter, a model with filter rotation operated by a hand 





lever is available. In Fig. 13 a chain-driven pump 
is shown, which operates the contra-flow cleaning 
system. In the belt-driven model a two-piston rocker- 
operated pump fitted in the cleaner head is provided. 
The Series S type also differs from the ‘‘ Lolos ” type 
in the fact that all the strainer medium is in use for 
straining, except the small section actually being 
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FIG. 14—ARRANGEMENT OF ‘‘LOLOS’’ STRAINER 
—AUTO-KLEAN 


cleaned at the moment. This ensures a full-bore flow 
when the strainer is fitted in a pipe line. Various 
meshes of strainer medium can be fitted and changing 
the strainer is an easy operation even for unskilled 
hands, the back cover being removed by releasing one 
wing nut. Fig. 15 shows a large hand-operated Auto- 
Klean strainer built for the oil-engined liner “‘ Stirling 

















Fic. 15—HAND - OPERATED STRAINER—AUTO - KLEAN 


Castle.” The vessel is fitted with four units, each 
capable of dealing with 250 tons of lubricating oil per 
hour. 


UnITED WATER SOFTENERS, LTD. 


The latest version of the well-known ‘“‘ Permutit ” 
water softener is exhibited by United Water 
Softeners, Ltd., of Permutit House, Gunnersbury- 
avenue, W.4. In Fig. 16 we illustrate this plant, and 
in Fig. 17 we show a view of the mechanism. By 
making the various operations of zeolite water soften- 
ing automatic, the irregularities due to human 
control are obviated. The process is made fully 
automatic by the use of a multiple valve operated 
by: an electric motor. This valve controls the 
flow of water or, indirectly, of brine, for the four 
operations of softening, back washing, brining, and 
rinsing, and can be seen in the centre of Fig, 17. 
During softening the automatic valve allows water 
to pass through the softener until the water meter, 
shown on the left, closes the valve circuit by means of 
its own contact and thus turns the valve to the 
“back washing ”’ position, where a contact on the 
valve stem stops further motion. The water is now 
allowed to wash back, passing through the zeolite 





bed in an upward direction, thus regrading and 
cleansing it. The flow in this direction is con- 
trolled by passing through a float-controlled tank, 
to be seen in the right-hand bottom corner of Fig, 16, 
the flow out of which is through a venturi of pre- 
determined size, so that a time switch is all that is 
required to control the washing process accurately. 
When the flow, which has a pressure given it by the 
tank height, and a volume which is controlled by the 
venturi, has gone on for a certain time the time 
switch moves the valve to the ‘“ brining ”’ position 
where again a contact on the valve stem breaks the 
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16—"*‘ PERMUTIT"’ 
—UNITED WATER 


Fic. 


motor circuit. In this position an ejector draws brine 
from the brine tank, on the right of Fig. 16, until the 
brine level has dropped a predetermined distance, 
when a float switch again closes the valve motor 
circuit. The ejector used is visible just above 
the brine tank in Fig. 16, and is operated by a pilot 
water supply from the valve which operates a dia- 
phragm and draws up the brine into the softener. 
Finally the valve is rotated to the “ rinsing ’’ position. 
Water is now admitted to the softener and is drained 
away, passing through the zeolite bed en route. The 
quantity of water and the duration of the rinse are 
governed by the “ rate-of-flow ” control tank used 
for ‘‘ back washing,” which is brought into use by the 
valve. 

The electrical equipment consists of contacts on the 
water meter, the brine tank float, and the time switch, 
each ‘“ making’ the motor circuit through con- 
tactors. “‘ Breaking ’”’ is done in each case by con- 
tacts on the valve itself. The control circuits 
are wired for either 110 or 220 volts A.C. “A converter 
can be fitted if only D.C. is available. The motor may 
be for any available power circuit. A switch gives 
three positions of control—‘ off,” ‘‘ hand,” and 
**auto.”” Normal operation is on “auto,” but to 
operate the valve independently of the measuring 
devices the “‘ hand ” position is used, when the valve 
will rotate under the switch control only, and each 
automatic switch can then be set to the desired 








FIG. 17—-ARRANGEMENT OF CONTROLS OF WATER 
SOFTENING PLANT 


position. The valve itself is an interesting mech- 
anism, being built up of a hard rubber valve disc 
rotating on a bronze port plate. The use of rubber 
enables the water to act as a lubricant and overeomes 
any corrosion or wear troubles. The United Water 
Softeners Company is also showing a hand-operated 
base-exchange softener. 

The ‘ Lassen-Hjért ’’ patent automatic measur- 
ing apparatus is also on view. This device provides 
a means for accurately measuring the water and its 
treating reagents simultaneously. It consists of a 
chemical tank, the discharge end of which is fitted 
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with a valve of special design, which can be adjusted 
to deliver a wide range of quantities. This valve 
is opened and shut by a cross shaft on top of the tank, 
which is rotated by two water measuring ‘ scoops ” 
fitted to the end. Each scoop in turn is brought under 
the water valve and there locked. It is released when 


filled, by a ball float operated release lever. On 
release the scoop falls, rotating the cross shaft, thus 
bringing the other scoop under the water valve for 
filling and opening or closing the chemical valve. 
Paddles attached to the cross shaft agitate the 
chemicals in the tank at each movement. The 
chemical outlet valve is opened for the period of 
filling of one water scoop and closed for the filling of 
the other. The fall of the water scoops is controlled 
by paddles fitted to them, so that shock is avoided. 
Water and chemical flow together down a common 
discharge pipe in two streams, the respective sizes of 
each being accurately controlled, so that the mixture 
which takes place has a constant proportion. 


THE FORDATH ENGINEERING CoMPANY, LTD. 


The use of scientifically prepared sands is now-a- 
days a normal part of foundry routine. A mixer in 
every way suitable for this work is the “ Rotoil,’’ to 
be seen on the stand of the Fordath Engineering 

















Fic. 18—"‘ROTOIL’’ SAND MIXER—FORDATH 

Company, Ltd., of Hamblet Works, West Bromwich. 
In Fig. 18 we illustrate this machine, which is also 
available as a self-contained unit driven by gears 
from an electric motor, as illustrated in Fig. 20. The 
centre pedestal, which carries all gearing, forms an 
oil sump in which the drive is submerged. The design 
of the top of this pedestal is such that it provides 
complete protection of the contents of the pedestal 
from the ingress of sand, &c., from the heavy machined 
east iron mixing pan above. At regular intervals 
along the circumference of the mixing pan are placed 
fixed-pressure blades, under which are passed 
rotating blades driven by a large central hub. 
The fixed blades are made of cast iron with the wearing 
surfaces chilled, whilst the rotating blades are of cast 
steel, on which are mounted renewable chilled iron 
facing plates. In addition, one rotating blade is 
‘quipped with a small insert tip. This reduces wear 
on the remaining blades and is inexpensive to replace 

















FiG. 19—CORE-MAKING MACHINE—FORDATH 


when worn out. It is adjustable for position. The 
hub and rotating blades are mounted on a ground 
steel shaft carried vertically in large bearings which 
are force-feed lubricated from the oil sump beneath. 
The mixing chamber is built upin two parts. The lower 
pan is a heavy machined iron casting incorporating 


upper part is a rolled flanged steel plate and carries 
the fixed blades. The mounting of this steel shell forms 
a safety device in the event of scrap or extraneous 
matter entering the mixer. It consists of six heavy 
compression springs held in pockets cast in the body 
of the mixing pan. The transmission consists of a 
bronze worm wheel with an alloy steel worm treated 
and ground to correct profile. The “‘ Rotoil ” mixer 
has been further developed to meet the need of a con- 

















FiG. 20—-MOTOR-DRIVEN ‘‘ROTOIL’’ SAND MIXER 
—FORDATH 


tinuous process mixer and in this guise the rate of mix 
is up to 2ewt. per minute with a No. 4 machine. 
Discharge under continuous working takes place vid 
an elevated discharge chute. The normal rapid 
action discharge shutter is retained on the machine 
for use in emergency when the continuous process is 
held up. In Fig. 19 we illustrate the Fordath multiple 
rotary core making machine. This machine is 
operated by belt, a pedal-operated clutch being pro- 
vided. Cores up to 4}in. diameter and 16im. long are 
produced complete with insert chills. The principle 
of operation is that of a screw feed, which drives the 
material through dies which are easily interchange- 
able, and which may produce six or more cores at @ 
time. The extruded cores are fed on to a machined 
cast iron table grooved to receive the cores and 
adjustable for height by an internal thread “ jack ” 
support. All working parts are totally enclosed, but 
the whole machine has been designed to give the 
operator the maximum amount of room. Various 
sizes of these machines are built, operated by hand, by 
belt, or by electric motor drive. 


Cores Recuiators, Lrp. 


Besides the Copes-B.T.H. Thrustor-operated valve 
which will be familiar to ourreaders, Copes Regulators, 
Ltd., of Theobalds-road, London, W.C.1, are exhibit- 
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FIG. 21—DRAIN VALVE—COPES 


ing the new shrouded seat drain valve illustrated in 
Fig. 21. This valve is especially intended for such 
duties as draining or blowing-off high pressures to 
atmosphere. Under these conditions abrasion inevit- 


ably occurs, but, as the actual throttling of the flow 
takes place between the edge of the inner valve 
sleeve and the ports of the other sleeve, there is no 
abrasion of the seating surfaces. The design is 
equally effective whether the valve 


is merely 


» 





duty the valve is to be called upon to perform, the 
ports may be rectangular or V-shaped. As to the 
remaining details of the design, the drawing is self- 
explanatory. But it may be worth while to direct 
attention to the arrangement by which, when the 
valve is tightened, the spring in the “ bow ” maintains 
the closing pressure and counteracts the cooling 
contraction of the valve spindle. 

Users of Lancashire boilers, in particular, should 
pay a visit to this stand, since there is being exhibited 
a Copes regulator specially adapted for use in such 
plant. The firm states that while a high proportion 
of the grid power stations in this country are equipped 
with these regulators, only a small percentage of 
Lancashire boilers are so equipped. The normal 
design of regulator has therefore been modified in 
order to cheapen the cost. In the new regulator 
the expansion tube is placed concentrically within 
an outer tube instead of being situated between two 
beams. The alteration is purely constructional and 
includes no change of principle. 


Foster INstRUMENT COMPANY. 


Electrical pyrometers and thermometers for use 
in various industries, and including specialised equip- 
ment for cold stores, oil tankers, boiler plant, &c., 

















FIG. 22—FLEXIPUSH CONTROLLER—FOSTER 


are being shown by the Foster Instrument Company, 
of Letchworth, Herts. Among the special instru- 
ments there is a multi-point indicating pyrometer 
for measuring oil-engine exhaust temperatures, 
and a new form of automatic temperature controller 
of special interest to the metallurgical engineer. 
Known as the Flexipush controller, this new instru- 
ment, shown in Fig. 22, is of the indicating type, and 
is capable of maintaining a constant temperature, 
within fine limits, in practically all types of heat- 
treatment furnaces, irrespective of whether the 
heating medium be oil, gas, or electricity. The 
controlling portion of the instrument is operated by a 
simple mechanical arrangement and dispenses with 
the delicate electrical relays previously used. 


THE Ozatip Company, LTD. 


The photo-print developing machine by the 
Ozalid Company, Ltd., of 1, Central Buildings, 

















FiG. 23—PHOTO-PRINT DEVELOPING MACHINE 
—OZALID 


Westminster, S.W.1, is of the ammonia reaction 
type—that is to say, the exposed print is developed 








&@ patented rapid action discharge shutter, while the 





open or fully open. According to the 
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by contact with the fumes of ammonia. An exterior 
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view of one of these machines is given in Fig. 23. 
On the bench there is what might be described as a 
long oven with a perforated domed top. Into this 
a strong solution of ammonia is sprayed and is gently 
evaporated by electric heaters. Over the top of the 
oven there is stretched a travelling band of fabric, 
between which and the oven top the print to be 
developed is fed. A single passage through is suffi- 
cient to develop any print. There are rubber flaps 
to prevent the loss of ammonia fumes into the work- 
room, anda small exhauster maintains a slight negative 





is claimed to have the advantages that full power is 
developed at all speeds, and that the speed cannot 
vary from the set position. 

The second illustration, Fig. 25, shows the 
“ Cirealine”’ straight and circle-cutting machine. 
This tool is of compact design, with the weight dis- 
tributed as evenly as possible about the driving wheel. 
A constant-speed motor, wound for alternating or 
direct current supply, provides drive to this wheel 
through infinitely variable gearing, worms, and worm 
wheels. Speeds thus made available range from 











FIG. 24—DIRECT CUTTING AND 


pressure in the casing, and delivers into any con- 
venient flue. The moving parts are driven by one 
small electric motor, and the consumption of both 
power and ammonia is insignificant. The finished 
prints are caught in the apron below the bench. 


Hancock AND Co. (ENGINEERS), Lrp. 


We have before remarked on the development of 
oxygen cutting machines that they seem rapidly to 
be approaching the status of precision tools. Although 
as the word precision is used nowadays, it cannot 
be claimed that cutting machines yet deserve the 
adjective, the accuracy with which they can perform 
the work they are called upon to do is at least equal 

















FiG. 25—* CIRCALINE*’ CUTTER—HANCOCK 


to that of a very fine casting or forging. The exhibits 
on the stand taken by Hancock and Co. (Engineers), 
Ltd., of Croydon, are good examples of the latest 
practice. The No. 2a direct-cutting and profiling 
machine, which we have chosen to illustrate in 
Fig. 24, has a cutting area of 42in. by 30in., and can 
be operated from a blue print or other drawing, a 
strip aluminium template or a plain wood template, 
and is also adapted for cutting circles or straight 
lines automatically. The machine is driven by a 
constant-speed ‘squirrel-cage motor and an infinitely 
variable gear permits any speed between 2in. and 
18in. per minute to be employed. As compared with 
a resistance controlled motor, the geared arrangement 














PROFILING MACHINE—HANCOCK 


3in. to 27in. per minute. The driving wheel is 
mounted on ball bearings, and is equipped with a 
friction device to eliminate backlash. High speed and 
motor shafts are also carried in ball bearings. The 
motor is started, stopped, and reversed by a single 
switch, electrical connection being made through a 
water-tight three-pin plug. Circles may be cut from 





be made of a 6in. channel or joist as a rail, with the 
driving wheel riding on one of the flanges. The burner 
is operated by a single valve, which controls the 
supply of gas for heating and that for cutting. Fitted 
with a swivelling head the burner is adaptable to the 
cutting of bevels: up to 45 deg. in either direction. 
Adjustment of the height of the burner is made 
possible by means of a rack and pinion, while the 
burner holder is mounted on a V-slide to facilitate 
the lateral adjustment. The speed at which. the 
burner is required to travel can be set by means of a 
sliding pointer and a scale graduated in inches per 
minute. The tool can also be used for cutting not 
too complicated profiles when hand guided. 


HENRY PELS AND Co., Lrp. 


Those interested in press tools should pay a visit to 
the stand taken by Henry Pels and Co., Ltd., 32, 
Osnaburgh St.,N.W.1,and others, ifonly with the object 

















FiG. 27—PLATE STRAIGHTENING PRESS—PELS 


of seeing how tools can be made to cut heavy plates 
like butter or bend them as though they were the 
thinnest tin, are likely to find much of interest there. 
In Fig. 26 we illustrate a 75-ton folding press, with 
a 10ft. working length, one of the largest and heaviest 
machines in the Exhibition. It has a gap of 8in. and 
bends at right angles at one stroke plates of 30-ton 
tensile mild steel up to Zin. thickness. The number 
of strokes available per minute is about thirty, the 
power required 7} h.p., and the fly-wheel speed 
500 r.p.m. The tool has a ram 2gin. wide and a 
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FiG. 26—-75-TON FOLDING PRESS—PELS 


the minimum diameter of 44in. upwards. With the 
entire machine supported by the work, it is possible 
to cut circles from 9in. diameter upwards. A }in. 
diameter bar is used for the radius rod, and no centre 
balanceweights are employed. For straight cutting, 
a l}in. angle or channel iron can be used with the 
driving wheel on the work. Alternatively, use may 


table 7}in. wide. The maximum distance between 
ram and table surfaces is 15}in., and the height of 
the stroke 3}in. Little reference need be made to the 
general design, which can be observed from Fig. 26. 
The frame consists of two standards of heavy rolled 
steel plates, electrically welded to the bed, made of 
armour plate. The bed of the press carries the actual 
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table, to which it is welded. Owing to the presence 
of a gap in each standard, folds can be made in plates 
of unlimited length at one or several strokes, although, 
of course, the width of the bend cannot exceed 
the depth of the gap. Plates with a length smaller 
than the distance between standards may be bent 


at 90 deg. at any point. Machines of this type can 
be driven either from shafting or directly from a 
motor, as shown in the engraving, through a belt on 
to the fly-wheel. Twin gears connect the fly-wheel 
shaft with a crankshaft on each standard. Operation 
of the machine is controlled from hand levers placed 


to size. The material to be flattened passes between 
the-blocks to be seen in the engraving, and is moved 
about by the operator until it is flat. The machine 
is designed for a continuous maximum pressure of 
50 tons. It has a depth of throat of 9in., and a height 
of stroke of #}in. The approximate power required 
to drive it is 2 h.p. and it gives thirty-five strokes a 
minute. 


Power Contracts (Batwin), Lrp. 


Among the exhibits of Power Contracts (Batwin), 
138, Southwark-street, 8.E. 1, 





Ltd., is a rubber- 








FiG. 28—GUILLOTINE SHEARS—PELS 


at each end or from a central pedal. The movement 
of any one of them engages a friction clutch which, 
besides transmitting the normal drive, also acts as 
a safety device in case of an overload. The clutch is 
so delicately adjustable by the movement of the 
control levers that the ram can be “ inched ’”’ for 
the setting up of tools. Should the ram seize on 
account of faulty adjustment of the tools, it can be 
easily released by means of a ratchet wheel mounted 
on the fly-wheel shaft. The ram is made from Siemens 
Martin armour plate. Two plungers, of cast steel, are 
provided with forged bronze nuts into which fit 
spindles with a buttress thread. A push-button- 
controlled motor, visible in the engraving, acts on the 
two spindles, and so provides a quick adjustment 
of the height of the ram. 

The guillotine shears—Fig. 28—have an effective 
cutting length of 100in., and will deal with mild 
steel sheets up to }in. thick. This machine is 
particularly interesting in that the upper blade 
holder has not a vertical movement, but is given a 
‘‘ drawing ’’ action like that adopted by the barber 
when shaving a client, or, in an exaggerated form, 
the manner in which a knife is used to cut bread. 
The result, it is claimed, is that the material is 
sheared more smoothly and is not pushed out of line. 





spring cradle-mounted motor, and new types of 
cradle-mounted, split-phase and capacitator motors, 
having two and _ three-point suspension and 
simple belt-tightening and thrust-adjusting devices, 
are on view. Variable-speed A.C. motors and 
voltage regulators, known as inductors, form other 
exhibits. The inductors are claimed to be superior 
in many ways to other voltage regulators. 
They are efficient and have no contacts liable to 
wear. They are also claimed to work without inter- 
fering with wireless apparatus. Another advantage 
is that the regulation is continuous. An associated 
company (Batwin Electrical Appliances) is showing 
goods on the stand. The exhibits of this company 
consist of sign flashers, synchronous electric clocks, 
‘“* Barcol”’ fans, ‘‘ Cetron ” photo-electrice cells, and 
an automatic cigar and cigarette lighter. 


FULLER ELECTRICAL AND MANUFACTURING COMPANY, 
Lrp. 


Among the exhibits of the Fuller Electrical and 
Manufacturing Company, Ltd., of 5, Chancery-lane, 
W.C.2, is the single operator motor generator arc 
welding set, shown in Fig. 29. Its current range is 
15-120 ampéres and it is suitable for welding thin steel 
from 24-gauge upwards by means of the Fuller carbo- 





light sheet metal in accordance with the Fuller carbo 
flux system, and metallic electrodes up to #in. dia- 
meter may also be used. Another machine of similar 
design has a current range of 60-600 ampéres and 
can be employed for very heavy carbon or metallic 
are welding and is particularly suitable for automatic 
welding. 

A welding 31—is 


transformer—Fig. another 





FiG. 32—SEMI-AUTOMATIC CARBON ARC WELDER 
—FULLER 


exhibit. It has a “built-in” current regulator 
which avoids the use of an external choke. An 
infinitely variable current range from 20-350 ampéres 
is available for welding with covered electrodes from 
16 gauge upwards. A smaller welding transformer with 
a current range of 15-150 ampéres and suitable for 
welding with covered electrodes from 18 to 8-gauge is 

















FIG. 33—SEAM WELDER-—FULLER 


also available. The seam welder—Fig. 33—can weld 
metal with an added thickness of in. at a speed of 
6ft. per minute and is provided with B.T.H. Thyratron 
control. The transformer secondary and electrodes 
are water cooled and the transformer, which is 
impregnated with compound to withstand tempera- 
tures up to 130 deg. Fah., will withstand overloads of 








A cut free from burr is produced. The existence of 


flux system of welding in addition to the ordinary 


100 per cent. The company is also showing a semi- 

















FIGS. 29, 30 AND 31—SINGLE - OPERATOR 


the drawing action does not reduce the necessity 
for a rake between the top and bottom shear blades. 
This rake, however, is adjustable on the shearing slide. 

In the third engraving—Fig. 27—there is illus- 
trated a plate-straightening press which, it is said, 
works on a new principle for which patents are pend- 
ing. It will deal with gusset plates as well as other 
multi-cornered or round plates, which invariably 
get bent to a greater or lesser degree when sheared 








ARC WELDING SET, PORTABLE!ARC WELDING SET 
metallic are method with electrodes up to No. 8 gauge. 
The machine has an “‘all-welded”’ carcase and the 
welding current is adjusted by means of brush 
shifting gear. The machine shown in Fig. 30 is 
a portable single-operator set with a current range of 
15-350 ampéres. In this case the generator control 
gear, together with the ammeter and voltmeter and 
star-delta starter are all fitted in a sheet steel case 
mounted on top of the set. It can be used for welding 








AND WELDING TRANSFORMER—FULLER 


automatic carbon are welder—Fig. 32—and a fully 
automatic Ipsoweld carbon and metallic arc welder, 
together with a very large sample fabricated steel 
girder, which was welded on an Ipsoweld machine. 


Hopxtinsons, Ltp. 


Boiler mountings and valves and other equipment 
for all temperatures and pressures, and suitable 
particularly for modern high-pressure power installa- 





viii—SvuPPLEMENT No. II 


THE “ENGINEER 





Sept. 20, 1935 








tions, are exhibited by Hopkinsons, Ltd., of Hudders- 
field. Five 12in. parallel slide valves for pressures 
of 750 Ib., 450 Ib., 350 Ib., 250 1b., and 150 1b. per 
square inch respectively attract attention, while 
the application of the same principle to smaller valves 
is shown in a group of “ Uniflow’”’ valves for high- 
pressure service. The ‘“‘ Series-Flow Uniflow ” valve 
is a development from those just mentioned, and is 
designed to meet arduous conditions of drain service 
where it may be left for long periods in a ‘‘ cracked ” 
open condition. It consists actually of two valves 
in one housing—a master valve and a regulating 
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Fic. 34—REDUCING 


valve—which are so arranged that the master valve 
must be fully opened before the regulating valve 
can be opened, and the latter must be completely 
closed before the master valve can be closed. Besides 
valves the firm is showing the ‘“‘ Duo ” feed-water 
regulator, the powerful actuating force for which is 
obtained from two inclined thermostatic tubes 
held in a rigid framework; a Hopkinson-Moynan 
steam purifier, the Hopkinson-Carlstadt regulator, 
electrically operated engine-room telegraphs, and 
many other devices of a kindred nature. 

The two devices illustrated in Figs. 34, 35, and 36 
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FiG. 35—HIGH AND Low WATER ALARM 
—HOPKINSON 


are recent developments which have never been 
The high and low-water alarm— 
Fig. 35—is available for working pressures up to 
It consists of an alloy steel 


exhibited before. 


900 lb. per square inch. 


blow. Seats and discs are made of Platnam metal, and 
the design is such that they are readily accessible. To 
suit the required limits of water level the seats can 
be rotated in accordance with a graduated scale. 
Platnam frictionless knife-edge ‘bearings are pro- 
vided for the spindle, with the object of ensuring 
sensitive operation. 

The device shown in the other two engravings— 
Figs. 34 and 36—is known as the “S R”’ reducing 
valve. Examination of the drawing will show that 
the valve is of the piston-operated relay control type. 
Near the top of the central sectional drawing there will 


the high-pressure valve is made of a special alloy 
steel, which, it is claimed, will retain its temper 
indefinitely when working in superheated steam up 
to 800 deg. Fah. 


B. J. Hatt anp Co., Lrp. 


A comprehensive range of equipment for the 
photo-print room and the drawing-office is shown 
by B. J. Hall and Co., Ltd., of Stourton House, 
Dacre-street, Westminster, and one of the most 
prominent exhibits is the ‘‘ Hall-Mark’’ copier, 
illustrated in Figs. 37 and 38. This machine 
is intended to cater for requirements where 
photo-printing papers have smaller tolerance in 
exposure and originals have very little contrast 


VALVE—HOPKINSON 


ball float connected to an operating spindle by a 
lever. As the water level rises or falls the movement 
of the float causes the spindle to rotate. At each 
end of the latter, and excentrie with its axis, there is 
a crank pin engaging with a valve link which pivots 
on @ fulcrum pin and carries a disc. By the rotation 
of the spindle the disc is thus slid across the face of 
the seat. When the float reaches predetermined 
levels of high or low water, the disc uncovers the 
seat orifice and one of the whistles, which are of 








be observed a spring-loaded diaphragm. Steam from 
the low-pressure side of the valve acts on the under- 
side of this diaphragm, compressing the spring, which 
can be adjusted according to the low pressure 
required. Should the low pressure fall the consequent 
partial release of the spring causes a pilot valve 
situated some distance below the diaphragm to 
open and thus to admit high-pressure steam to the 
chamber beneath the piston shown in the left-hand 
section. It will be observed that this view is a section 
through the main valve; the steam flow is from 
right to left. Thus the low-pressure steam is 
acting above the piston and high-pressure steam 
below. Consequently, the piston lifts the main valve 
against the high pressure, its area being sufficiently 
in excess of that of the main valve to permit it to 
do so and to overcome also the pressure of a steadying 
spring. As the L.P. pressure again approaches the 
predetermined amount the pilot valve closes, cutting 

















FiG. 36—REDUCING VALVE—HOPKINSON 


off the supply of H.P. steam to the underside of the 
piston, and thus preventing its further motion. 
Under actual working conditions a state of equi- 
librium is set up when the main valve is opened just 
sufficiently to maintain a constant pressure on the 
low-pressure side. The necessary connection between 
the underside of the piston and the L.P. side is made 
through the leak-off valve shown in the right-hand 
view. This valve is adjustable for the control of the 
speed of return of the piston valve when the relay 
valve has closed. In the H.P. supply pipe to the 
relay valve there is a needle valve operated by a 
hand wheel to throttle the supply if that is deemed 
necessary, or, in the case of the larger valves, to 
enable them to be opened slowly when first starting 
up with cold pipes. If the H.P. should fall to prac- 
tically the same pressure as that required on the 
L.P. side, the hand wheel shown at the bottom of 
the left-hand view can prove useful in locking the 
main valve in the open position. These valves are 
made in cast iron and in steel, and suitable for the 
high pressures and temperatures common in modern 
power plant. The valve seats, piston, and piston 


between lines and background. 


With these con- 

















Fic. 37—‘‘HALL-MARK*'’ COPIER—HALL 


ditions it is essential to use only one source of light 
and to synchronise exactly the traversing of this 
light with the speed of the conveyor. This machine 
has a single feed, which utilises all the available 
light on one printing area. The 10-ampére Hall- 
Thorkelin horizontal are lamp, around which this 
machine is designed, has many important advan- 
tages over the common vertical arc, the greatest 
drawback with the latter being its fixed lower carbon. 
It is necessary frequently to stop a machine employ- 
ing this type of lamp to feed up the bottom carbon 
manually at the risk of burning the operator’s 
hands. This trouble is especially acute when using 
alternating current, as both carbons are consumed 
equally. With the Hall-Thorkelin arc, both carbons 
are automatically fed by the lamp mechanism, and 
will burn five or six hours continuously, without re- 
setting, it even then being possible to re-set the 
carbons immediately without danger to the operator. 
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FiG. 38—DIAGRAMMATIC ARRANGEMENT OF COPIER 


The stability of the are on this lamp is assured 
by the employment of an arc-centralising magnet, 
as shown in Fig. 38, and the heat generated by the 
arc is quickly dissipated by cooling fins on the arc 
chamber, thus preventing the heat rising to the 
lamp mechanism. Small diameter (7 mm.) carbons 
are used on this lamp, ensuring greater economy and 
complete combustion. The refractory shield over 
the are reflects useful light which would other- 
wise be lost. The machine is fitted with sectional 
conveyor bands woven endless and individually 
guided. The speed is infinitely variable by 
means of a two-speed gear box and taper cones 
covering the whole range of printing papers. 





chamber are made of Platnam metal, and the main 





different pitches, for high and low water, begins to 





valve guide of nitralloy. The steadying spring for 


This gearing is driven by a constant-speed } h.p. 
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motor, and hunting, such as that experienced with 
variable-speed motors, is avoided. 

Another machine exhibited is the Stirling 
copier, which is a double-sided machine provided 
with independent speed control for each fixed unit, 
enabling different classes of work to be dealt with 
concurrently. The machine can, however, be sup- 
plied with a single feed unit, and the second feed 
unit added when the amount of work justifies its 
purchase. These features, although attractive to 
some users, unfortunately sacrifice the desirable 
synchronisation between the lamp and the con- 
veyor. The total amount of light available has to 
be divided in order to illuminate both feed units, 
and wasted when only one feed is supplied. The 
15-16-ampére vertical arc lamp is traversed at the 
correct rate to give the best compromise in the even 
covering of the printing surface, irrespective of the 
conveyor speed of either feed unit. 

This machine is provided with the same gearing 
and sectional conveyor as the Hall-Mark described 
above. Its construction in three sections renders it 
especially convenient when small] staircases or narrow 
passages have to be negotiated in its installation. 
The three sections when in place and bolted together 
form a complete machine. The Coralin developing 
process, which has already been described in THE 
ENGINEER, is being demonstrated, together with dry- 
ing machines, print trimmers, and erasers. 


C. G. Voxes, Lrp. 


There are two sides to the business of C. G. Vokes, 
Ltd., of 95, Lower Richmond-road, Putney, 8.W.15, 
which are demonstrated at Olympia; one is con- 
nected with the silencing of the exhaust and the 
induction of internal combustion engines, with which 
we have dealt in the past ; and the other concerns the 
filtering out of foreign matter, such as dust, from the 
oil fuel and air used by such engines. Some of the 
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Fic. 39—"O1u. BATH" FILTER—VOKES 

filters made by this firm have already been described 
in THE ENGINEER, but a new type is that shown in 
Fig. 39. It is known as the “ oil bath ” type and is 
made in six sizes with capacities ranging from 60 to 
390 cubic feet per minute. As will be observed from 
the drawing, the incoming air is deflected on to the oil 
bath and the clean air then rises through either a 
triple gauze or five-ply filtering element, according to 
the dust conditions. This element is a star-shaped 
filtering device comprised of a viscous filtering 
material giving a large area in a compact space. The 
clean air thence passes to the engine. In practice 
these filters, when dirty, should have the dirty oil 
removed and the filtering element removed and 


takes the form of a relay contactor—Figs. 40 and 41— 
totally enclosed and sealed in vacuum, and no arcing 
or burning of the contacts occurs, whilst radio inter- 
ference is minimised. As they are enclosed, the 
contacts and switch mechanisms are protected from 
dirt and moisture, and the glass sealing precludes 
all risk of fire. The switch is operated by the thermal 
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FiG. 40—-CONSTRUCTION OF 


expansion of a grid of fine wire which carries the 
control current. Operation with D.C. is therefore 
obtained without any modification, and as the circuit 
is broken in a vacuum very small contact clearance 
and light moving parts can be adopted. For a given 
rating the switch dimensions are therefore small. 
The smallest switch controls 2 kW at 230 volts, 
D.C. or A.C., and is 4in. long and fin. in diameter. 

















Fic. 41—VACUUM SwWITCH—SUN- Vic 


The main points which make the switch suitable for 
marine service are: (1) It operates without modifica- 
tion on D.C.; (2) it is unaffected by vibration or 
rolling, and (3) as it operates in vacuum it cannot 
cause fire. As the control circuit is non-inductive 
the switch can be operated by contact thermometers 
or other instruments with perfect immunity from 





washed, re-oiled, and replaced. Tests carried out by 


sparking at the control instrument contacts. 

















types of adjustable thermostats exhibited are suit- 
able for use as room thermostats and as thermo- 


stats for the temperature control of water or 
ovens working at temperatures up to 500 deg. Fah., 
and as they are designed to operate with the vacuum 
switch they only handle the small control current. 











For this reason the bi-metal element can be of light 
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VACUUM SWITCH—SUN - Vic 


construction and of small heat capacity, and the 
thermostats, therefore, have a very small time lag 
to temperature change and operate with a very small 
differential. 


WESTINGHOUSE BRAKE AND S1GNAL Company, Lrp. 


The exhibits of the Westinghouse Brake and Signal 
Company, Ltd., of 82, York-road, N.1, demonstrate 
various applications of metal rectifiers. A new plate- 
type rectifier is suitable for electro-plating, for which 
these rectifiers, with outputs up to 5 volts and 15,000 
ampéres, are now employed on an extensive scale. 
Other rectifiers are suitable for operating various 
types of apparatus affected by a change over from 
D.C. ta A.C., and for charging the batteries of electric 
vehicles. There are also rectifiers for use in conjunc- 
tion with emergency lighting equipments, and for the 
operation of private telephone systems direct from 
A.C. mains. 


THE MorGAN CrucrsLeE Company, Lip. 


The metal melting furnaces exhibited by the Morgan 
Crucible Company, Ltd., of Church-road, Battersea, 
are designed for various purposes and may be divided 
into three separate groups, for oil fuel, for coke firing, 
and for gas. The furnace shown in our illustrations 
Figs. 42 and 43 is a typical example of an oil-fired 
furnace having a capacity of about 400 Ib. of brass per 
charge. It is, it will be seen, of the tilting type and 
has the oil burner fixed to the floor behind it. This 
burner is of a special type with two concentric air 
cones and is supplied with air at a pressure of about 
12in. W.G. The oil is fed to it by gravity from a tank 
some l0ft. up. The mixture of air and oil vapour is 
so controlled that combustion is well in progress 
before the flame passes into the interior of the furnace 
and the production of smoke is minimised. The pro- 
ducts of combustion escape between the top of the 
crucible and the cover of the furnace. The furnace 
being practically in balance, very little effort is 
needed to tilt it for pouring. A furnace of this type 
will produce a first melt of 400 Ib. of brass in one hour 
and subsequent melts in about forty minutes. The 
oil consumption is approximately 10 per cent. of the 
weight of the metal melted. 

Among the other furnaces shown there is a new 
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Fics. 42 AND 43—O1L-FIRED METAL MELTING FURNACE—MORGAN CRUCIBLE 


a large firm of motor vehicle builders are said to have 
proved this filter to have an efficiency of 99-7 per 
cent. 


Sun-Vic Controts, Lrp. 


A new switch particularly suitable for marine work 
and known as the Sun-Vic vacuum switch is shown by 
It 





Sun-Vie Controls, Ltd., of 1, Kingsway, W.C.2. 





Sun-Vic thermostats, which take the form of small 
glass sealed units set for fixed temperatures during 
manufacture, are also shown. They can be used 
directly to control up to 600 watts at 250 volts A.C. or 
D.C., whilst for higher powers a vacuum thermostat 
can be employed to control the relay circuit of a 
vacuum switch, when reliable thermostatic control 





up to 6 kW at 250 volts may be cbtained. Various 


type of bale-out furnace especially applicable to 
aluminium founding. It is fired with oil and the 
molten metal is entirely protected from contamination 
by the flue gases. The furnace can be used either for 
direct melting or for maintaining, locally, at a suitable 
temperature metal melted elsewhere. The furnace 
shown has a capacity of 300 Ib. 

Besides the furnaces just mentioned the company 
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has an extensive display of plumbago crucibles, 
salamanders, brazing pans, and so forth, besides 
refractories of silicon carbide and fused alumina. 


C.A.V.-Boscu, Lrp. 

Fuel-injection equipment, suitable for use on a 
wide range of oil engines, varying from 5 to over 
100 h.p. per cylinder, is exhibited by C.A.V.-Bosch, 
Ltd., of Acton, W.3. There are two types designated 
BPEB and BPFB. The first incorporates its 
own cam shaft and tappet gear, whilst the second is 
employed when this mechanism is incorporated in 
the engine. Both are suitable for use on engines 
operating launches, yachts, tractors, generators, 
small locomotives, &c. Several types of engine 

















FiG. 44—PEDESTAL FOR WATER GAUGE PROJECTOR 
—PARSONS 


starters are shown, including a starter for modern 
high-powered engines. The armature and shaft are 
capable of axial movement in the bearings, and when 
starting the pinion engages with teeth on the fly- 
wheel rim. It is held in the disengaged position by 
means of a spring inside the shaft at the commutator 
end, and the armature is thus kept out of complete 
alignment with the pole shoes. An overload device 
prevents damage in the event of the engine back- 
firing. The starter is supplied for 12 or 24-volt 
systems, the latter being specially suitable for com- 
pression-ignition engines. Besides switchboards with 
knife-type, self-cleaning switches, there are lead and 
“Nife’’ nickel-cadmium batteries. The former 
have threaded rubber plate sheaths which are a 
development of the firm’s threaded rubber separators. 





speed has passed the minimum value at which full 
output can be produced, the output is entirely 
independent of the speed. The excess voltage over 
that of the battery becomes greater as the battery 
is discharged, and less as the cells become fully 
charged, when it is subjected to a trickle charge. A 
magneto is exhibited that has been designed to meet 
the needs of users of both heavy and high-speed 
four and six-cylinder engines, and is fitted with a 
new type of automatic timing control. Another 
magneto shown is‘suitable for all four-cylinder engines 





FiG. 46—TURBINE 


with a cubic capacity up to 6000 c.cm. It is of the 
rotating magnet type with stationary windings, and 
as the low-speed performance is good it is particularly 
suitable for use on engines that are liable to prove 
difficult to start. Other exhibits consist of various 
accessories, such as interior lamps, fuse and junction 
boxes, solenoids, switches, and inspection lamps. 


C. A. Parsons anp Co., Lrp. 


It will perhaps be remembered that at the 
Exhibition held in 1933 C. A. Parsons and Co., 
Ltd., Heaton-on-Tyne, exhibited a water gauge 
projector which enabled a full-sized image of a boiler 
water gauge situated 50ft. or 60ft. above the firing 
floor level to be read at eye level of the boiler 
attendant. Since that time, an improved arrange- 
ment of the upper gear, and a modified floor pedestal, 
have been developed, and the new equipment is to 
be seen at the present Exhibition. The main feature 
of the new upper gear is that it is more compact 
and lighter than the original gear, and if necessary 
it can be supported entirely from the water gauge 
without the use of a bed-plate and supporting 
brackets. The new floor pedestal—Fig. 44—has 

















FiG. 45—SCALE MODEL ‘OF 30,000-KW ‘TURBO- ALTERNATOR—PARSONS 


The sheaths completely envelop and protect the 
plates, thus preventing shedding of the active 
material and eliminating the risk of internal short 
circuits. The C.A.V. “ Nife ’ nickel-cadmium alkaline 
batteries are provided with patented plates, and 
owing to the very low internal resistance of the cells, 
they are well suited for starter operation. A new 
battery exhibited has been specially designed for 
starting oil engines, and it is claimed that owing to 
the all-steel construction it cannot be damaged by 
heavy discharges. 

Several models of the C.A.V.-Bosch compensated 
voltage control dynamos shown are specially designed 
to work in conjunction with the Bosch-C.A.V. 
voltage regulator cut-out and battery. Once the 





been designed with a view to giving much greater 
freedom in the location of the pedestal in the boiler- 
house, and it need not now be confined to within a 
small circle beneath the gauge glass. 

A one-sixteenth scale model of a 30,000 kW, 
3000 r.p.m. turbo-alternator—- Fig. 45-— complete 
with surface condensing plant, auxiliaries, feed 
heating system, and pipework, is shown. The turbine 
is a two-cylinder tandem machine, coupled to a 
single alternator and exciter on a single shaft line. 
Over 100 machines of this type are said to have been 
installed with an aggregate capacity of 2,000,000 kW. 

Another exhibit is the governor gear for a 50,000 kW 
turbine. It is typical of the governors used on the 
majority of Parsons’ turbines, and is known as the 





pilot relay type of governor. The spindle, complete 
with weights and light springs, for demonstration 
purposes, is mounted on a board with the ports and 
oil passages coloured to represent a section through 
a portion of the turbine. By pulling the weights out 
to correspond with the action that takes place when 
the turbine speed increases, the method of controlling 
the flow of oil to the steam valve relays by the sliding 
sleeve is demonstrated. 

Samples of turbine blading—Fig. 46—are to be 
seen in a showcase. There is also a bladed model of 
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BLADING—PARSONS 


a sector of a low-pressure turbine shaft. The blades 
are of the integral type in which each combined 
blade and section is produced by rolling methods 
from a single billet. The last two rows of blades 
are fitted with erosion-resisting shields, while the 
final row, which is designed for a maximum tip 
speed of 1200ft. per second, is of the Parsons patented 
hollow type, which permits of higher blade speeds 
and consequently greater outputs without increasing 
the stresses. 

A set of single-reduction, double-helical speed- 
reducing gearing exhibited—Fig. 47—is designed 
to transmit 1250 kW from a speed of 5000 r.p.m. to 











FiG. 47—SINGLE REDUCTION GEARING—PARSONS 


500 r.p.m. The gear was cut on a hobbing machine 
fitted with the Parsons’ creep system which gives a 
practically silent gear with high efficiency. The 
tooth profile is of the latest “all addendum ”’ type, 
recently developed by the Parsons companies. 
Besides various small exhibits, such as motor car 
cylinder castings, searchlight and industrial reflectors, 
and samples of electrical conductors and insulating 
materials, thcre is a Parsons “on-load”’ voltage- 
regulating cquipment, as described in our issue of 
August 16th. 


TELEPHONE MANUFACTURING COMPANY, LTD. 


Visitors interested in telephones will find many 
exhibits worthy of inspection on the stand of the 
Telephone Manufacturing Company, of Hollings- 
worth Works, West Dulwich, S.E.21. Among the 
special instruments is a noiseproof telephone, suitable, 
for example, for use in engine-rooms. A cabinet has 
been erected on the stand to enable this telephone to 
be tested under extremely noisy conditions. Other 
models displayed consist of loud-speaking telephones 
and instruments for broadcasting messages loudly 
over a wide area. Cabin telephones, exchange 
boards, and many examples of heavy-duty switching 
apparatus, specially designed for use in merchant 
ships and warships, are also to be seen. 


THORN AND Hoppte, Ltp. 


The firm of Thorn and Hoddle, Ltd., of 151, 
Victoria-street, Westminster, is one of the pioneers 





of acetylene engineering, having exhibited equipment 
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at the first Shipping and Engineering Exhibition held 
at Olympia in 1906, and this year has a large display 
of acetylene generators and other appliances. The 
generators are in the low-pressure class, and a 
typical example of the K type is illustrated in section 
by Fig. 49. These generators are generally used 
where a fairly large volume of work is undertaken, 
and are permanently installed in some convenient 
shed with main service pipes running to the work 
benches. They are of the water-to-carbide type, and 
have several containers A for the carbide, which are 

















Fic. 48—‘EVEREADY** ACETYLENE GENERATOR 
—THORN AND HODDLE 


used in succession, so that a continuous supply of gas 
is obtained as the charges are exhausted. In working, 
after the outer vessel has been filled with water, all 
the taps are turned off. The rising bell is down, a 
cross bar B depressing the ball arm, as shown. A 
container of carbide has been inserted in the chamber A, 
and the plant is ready for use. When the front taps 
are turned on water is free to flow down the pipe C. 
Gas is immediately generated, partially filling the 
bell, which rises and allows the water valve to close, 
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Fic. 49—ARRANGEMENT OF ACETYLENE GENERATOR 
—THORN AND HODDLE 


shutting off the water supply and thus stopping gene- 
ration. As gas is consumed so the bell falls, opening 
the water valve, generation is resumed, and when no 
more gas is required the bell will rise and the valve 
close again. 

Portable generators are also exhibited, and it is 
claimed that these give all the facilities to be obtained 
from acetylene in cylinders at a greatly reduced 
running cost. In the case of the Eveready plant 
illustrated by Fig. 48, the weight empty is only 
56 lb., and it is therefore more easily moved than a 
cylinder, yet it will deliver acetylene to any desired 


make. In this case the generator is of the carbide-to- 
water type, and the container has a capacity of 20 lb. 
of carbide, which is sufficient to make 90 cubic feet 
of gas. The generator measures 18in. in diameter 
by 50in. high. 

Messrs. Thorn and Hoddle also manufacture all 
the accessories necessary for both welding and cutting, 
including separate blow pipes for either process, and 
combined welding and cutting sets. The Weldorcut 
blow pipe is what might be termed a ‘‘ general purposes 
tool,”’ seeing that it can be fitted with welding heads 
capable of dealing with all thicknesses of metal, and 
a cutting attachment which quickly converts it into 
an efficient tool for cutting either mild steel or cast 
iron. Three alternative shanks or handles are 
available, to all of which a full range of welding heads 
and a cutting head can be fixed. The heads are also 
supplied in three forms—set at the conventional 
angle, suitable for ordinary welding; set at prac- 
tically a right angle, which is the most suitable type 
for *‘ rightward ”’ welding ; and a third type set at the 
correct angle for low-temperature welding. All these 
component parts are strictly interchangeable. 

Among the blow pipes recently introduced there is 
a two-flame type. ‘These blow pipes, it is claimed, 
effect an economy of about 10 per cent. in the volume 
of gases consumed, and 33} per cent. in the time 
taken by the operator. One of the flames is used to 
raise the temperature of the parent metal to nearly 
welding point, the actual welding and melting of the 
filler rod being done by the second flame. This type 
is of especial value where the “ rightward ” method 
of welding is adopted. 


E. GREEN AND Son, Lip. 


An interesting economiser built by E. Green and 
Son, Ltd., Economiser Works, Wakefield, is illustrated 
in Fig. 50. This economiser possesses a large heating 
surface in proportion to its size owing to the adoption 
of the gilled-tube principle. Each tube is supported at 
both ends by additional flanges which allow expan- 

















Fic. 50-—GILLED TUBE ECONOMISER—GREEN 


sion to take place longitudinally, and also allow any 
tube to be replaced without disturbing the rest. 
Access is facilitated by the insulation being applied 
to these flanges in such a way that each tube is 
insulated independently at its own supports. Usually 
a mild steel casing is used to provide greater accessi- 
bility than brickwork. A single through gas pass 
is provided, the gases making no change of direction 
through the’ machine. Contraflow of water and gases 
is generally attained. The cleaning apparatus is 
carefully thought out. A constant operating soot 
blower is placed above the economiser, and another 
twin-tube blower between the third row of tubes. 
In addition, the cleaning effect of high gas velocity 
is made use of when possible. In addition to this 
gilled-tube economiser, E. Green and Son are exhibit- 
ing a vertical-tube ringstay economiser specially 
designed for high-pressure work. The headers are 
of circular design, giving a high factor of safety. 
The internal lids are of standard design, but the 
diameter has been reduced, although care has been 
taken to ensure that every tube can be cleaned and 
inspected without breaking the top branch pipe 
joints. A feature of the economiser is the socket 
joint adopted for the ring stays. It consists of an 
external cast iron ring plate containing a cast iron 
split ring which is forced over the tube end into the 
ring plate and held in contact with a machined 
shoulder on the tube end by the four set screws 
connecting the ring plate to the header. The ringstay 
tubes have a machined shoulder at each end. The 
split rings engage with these shoulders and stand 
clear of the machined faces of the sockets, thus 
ensuring rigid joints. A third economiser suitable 
for high-pressure work is the Foster economiser. 
Here the tubes are encased in shrunk-on, cast iron 





volume up to 60 cubic feet per hour without over- 





gilled rings, producing a unit in which a steel tube 


withstands the water pressure inside, while cast iron 
receives the corrosive action outside, each material 
being the most suitable for its work. The ring castings 
are joined by spigot and socket joints to ensure the 
complete protection of the internal tube. The 
joints consist of forged steel bends jointed by a 
lens ring of mild steel held in contact with the 
bevelled ends of the tube and the bend by a pair of 
mild steel flanges screwed to the tube and bend and 
bolted together by three bolts. Cast iron tube 
sheets support the elements, the holes being large 
enough to allow the gills to pass. A plate ring, a 
sliding fit on the bare tube, closes these holes, allowing 
full longitudinal expansion for the tube. The Foster 
economiser can be built as a steaming economiser if 
desired in cases where steam-raising in the economiser 
is desirable from the point of view of economy. 


WILLIAMS AND JAMES. 


Among the exhibits of Williams and James, of 
Gloucester, an air-starting motor for oil engines is 
attractively and neatly designed. This machine is 
illustrated in Fig. 52, and is made in three sizes 
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Fic. 51—TORQUE AND B.H.P. CURVES OF AIR- 
STARTING MOTOR 


suitable for engines from 20 to 200 b.h.p., running 
at speeds between 2000 and 1000 r.p.m. It is intended 
to drive on to the fly-wheel starter ring, and the 
starter pinion can be arranged for either inboard or 
outboard engagement. The manufacturers regard 
the first-mentioned arrangement as preferable. The 
particular motor illustrated has four cylinders, 2in. 
bore by lfin. stroke, and its barrel is 6in. diameter. 
Curves reproduced in Fig. 51 show the torque and 
power developed at various speeds when the air 
pressure is 300 lb. per square inch. Actually, air 
pressures up to 450 lb. per square inch can be used 
with, of course, a corresponding increase in torque 
and power. The motor is so accurately balanced, 
it is said, that it can be held in the hands when 
running at any speed. The design is also such that 
when the starter pinion begins to engage ‘a certain 
amount of slip occurs between the pinion and the 
threaded driving nut, so that a quiet engagement is 
ensured and the strain on the torque shaft reduced. 
While the admission of air to the cylinders at low 
speeds continues over { of the stroke, cut-off oecurs 
at 3 of the stroke at higher speeds, with the results 
that the motor will always start whatever the position 
of the crank and that the air consumption is low. 

















FiG. 52—AIR-STARTING MOTOR—WILLIAMS AND 
JAMES 


In a test carried out by the makers on a starter similar 
to that illustrated, a four-cylinder, 80 b.h.p. engine, 
with cylinders 6in. by 7in. was started twenty times 
from a 3-5 cubic foot bottle charged to 350 Ib. per 
square inch, the pressure dropping in that time to 
230 lb. per square inch. In a further test a four- 
cylinder, 4}in. by 5}in. engine was kept for three 
days in a refrigerator at 22 deg. Fah. and was after- 
wards started by the motor against full compression 
with 3001b. per square inch in the bottle. The 
complete equipment includes, besides the air motor 
and air bottle, a distribution valve block and a 
quick-action starting valve. 


E. 


The extent to which the equipment of the drawing 
office can be extended, with the object of reducing 
the use of skilled men in relatively unskilled work, is 
exemplified on the stand of E. N. Mason and Sons, 
Ltd., of Arclight Works, Colchester. We have, on 


N. Mason anp Sons, Ltp. 





previous occasions, described some of the photo- 
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copying machines made by this firm, and now illus- 
trate a new model in Fig. 53 which is intended for 
cireumstances where space is at a premium and the 
output is not very extensive. As will be gathered 
from the illustration, the machine has a glass ** bend ” 
fixed in a frame that is steadied by attachment to 
the wall and supported on two legs. Over this bend 
the tracing and the printing paper are drawn, by a 
small electric motor, while the are lamp is traversed 
backwards and forwards on a carriage. The travers- 
ing of the lamp on this carriage, running on rails, 
ensures the precise movement of the arc and obviates 
the possibility of a cracked glass caused by the lamp 
swinging out of alignment. This machine is made in 
two sizes with printing areas of 42in. by 29in. and 
54in. by 33in. The special section of the glass bend 
ensures an even distribution of the light from the 
top to the bottom of the print. 

In the case of the New Century continuous photo- 
copier, also exhibited, a separate motor is employed 
to travel the arc lamp from that used for feeding the 
print through the machine. The self-contained power 
and variable-speed unit is bolted down to the base 
of the machine and can be removed and refitted in a 
few minutes. The power is provided by a } h.p. 
constant-speed electric motor, and is transmitted 














Fic. 53—-WALL-TYPE PHOTO-COPIER—MASON 


through an infinitely variable gear-box to a four-speed 
box, and thence by a short chain drive to the rubber- 
covered driving roller of the endless blanket. Every 
bearing is fitted with a Hoffman ball race, of which 
eighteen are utilised in this unit alone. 

The input to the variable-speed box is at half- 
motor speed, and the output is infinitely variable 
down to a ratio of 4 to 1. The design and construc- 
tion of this unit provide a variable friction gear 
which is easy to regulate and free from slip—the 
greater the load the tighter the grip. The inter- 
mediate belt drive to the four-speed box is fitted with 
a self-adjusting jockey pulley. The four-speed box 
contains the worm and worm wheel reduction gearing, 
phosphor-bronze spiral gearing, and four variable 
chain and sprocket gears. The box is filled with 
oil to @ definite level, and the ball bearings, which 
are above the oil level, are lubricated by a small 
rotary pump. The speed of the variable gear is 
controlled by the hand wheel at the left-hand side 
of the feed table. 

An electrical speed indicator in the form of a small 
generator driven off the input shaft of the four-speed 
gear-box is wired to an indicator on the control 
panel. The indicator is sensitive to the slightest 
change and registers the exact printing speed at all 
times. 

A novel idea which is being exhibited by this firm 
is the Vardi process of mounting prints for issue to 
the shops. It takes the form of two qualities of 
adhesive film, which are used, the one to attach the 
print to a card backing, and the other to protect the 
design with a glazed surface. The assembly is made 
in a heated press, either electrical or gas heated. The 





device is said not only to save a great amount of time, 
but also to withstand very severe usage in the shops. 


SIEMENS SCHUCKERT (GREAT BRITAIN), LTD. 


Several welding machines are shown by Siemens 
Schuckert (Great Britain), Ltd., of 30-34, New Bridge- 
street, E.C.4, including an automatic welder suitable 
for producing straight seams with covered or bare 
electrodes, the speed of welding being from 4in. to 
20in. per minute. A semi-automatic carbon arc 
welding head exhibited can be applied to this machine. 








s 
’ 


Fic. 54—SPOT AND SEAM WELDER-—SIEMENS 


A 200 kVA combined spot and seam welder—Figs. 
54 and 55—has rectifier control, giving welding 
times down to one cycle to weld metal with an added 
thickness of up to lin. In Fig. 55 the machine is 
shown with the spot welding electrodes, and in Fig. 54 
with the seam electrodes. There are two portable 
single-operator are welding sets, giving 50-350 
ampéres, electric hand drills, and special drilling 
machines for use in the aeroplane industry. 


THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 


7 
As is only fitting at so important an exhibition of 
heavy engineering, the Department of Scientific and 
Industrial Research has taken a large stand on 
which there is being shown what manner of investiga- 


tions it undertakes and what successes have been 
achieved. On the shipping side, the William Froude 
Laboratory is showing a ship model made of paraffin 
wax fitted to show the method of testing for propulsive 
efficiency. It is equipped with the necessary measur- 
ing and recording apparatus, and has an electric 
motor drive to the propellers. The standard test 
with such models occupies a whole day. There is 
also an exhibition of various types of screw pro- 
pellers demonstrating the varieties which have 
actually been used or proposed for use from time to 
time. Some of the propellers used in systematic 
researches on design are shown. The numbers of 
ships models tested each year during a succession 
of years carries a cheerful intimation of a recovery 
from depression, for in 1934 as many models were 
tested as in 1928, and more than twice as many as 
were tested in 1931 and 1932. 

The Fuel Research Station is also represented. 
Its principal work is and has been for some time the 
carrying out of a survey of the coalfields of this 
country with particular reference to the composition 
and the various processes involved in the preparation 
and use of the coal. The results show where coal 
of any particular composition is to be found, and how, 
when raised, it can best be graded and prepared for 
the market. In another field of investigation the 
Station shows an “ animated diagram ”’ illustrating 
an experimental semi-technical scale plant for the 





hydrogenation cracking of tar which has recently 
been erected at the Fuel Research Station as a result 
of a series of experiments in laboratory scale 
apparatus. The plant, which is capable of dealing 
with 300 gallons of tar per day, has been designed for 
the study of the hydrogenation-cracking process on a 
seale sufficiently large to indicate possible results in 
commercial practice. 

In recent years there has been shown an increased 
interest in cast iron and the consequent researches 
into the inherent possibilities of the material have 
led to remarkable improvements in several directions. 
In these investigations the British Cast Iron Research 
Association has played a leading part. The properties 
of cast iron depend upon its structure, and this 
structure can be varied by altering both the chemical] 
composition and the rate of cooling of the casting 
in the mould. The experience of ironfounders over 
a large number of years, however, has been that 
some unknown factor plays an important part in 
deciding what the ultimate properties of a casting 
will be. 

The two extremes of cast iron structures are 
white and grey; the former is composed mainly of 
white iron, and the latter of graphite flakes in a steely 
matrix. White iron is extremely hard and brittle, 
and its presence makes the casting similarly hard 
and brittle. On the other hand, the presence of 
large amounts of graphite, with the consequent 





FIG. 55—SPOT AND SEAM WELDER-—SIEMENS 
absence of white iron, makes the casting much 
softer. It has been noticed, however, that fine 
graphite formation confers more strength on the 
casting than does coarse graphite, and from a strength 
point of view, the intention is always to produce 
graphite in as fine a form as possible. Recent work 
by the Association has shown that it is possible to 
attain these objects without having to resort to 
drastic changes in the chemical composition or 
without having to introduce a special technique 
in the moulding in order to govern the rate of cooling. 
For instance, it is now possible, in irons of the same 
composition, to have totally different structures 
and, consequently, very different properties. An 
iron in which the graphite, for instance, is in the 
extremely coarse condition can have a transverse 
strength of 15 tons per square inch. Without varying 
the composition in any way, but by controlling the 
melting, the strength can be raised to double this 
figure without introducing any fresh difficulty in the 
founding. This is illustrated in the exhibit by 
fractures of 3in. diameter bars representing melts 
subjected to various treatments which have modified 
their structures and properties. The effect produced 
by the treatments on the structure can be seen 
by an examination of various specimens under the 
microscope. 

The British Iron and Steel Federation, which 
carries on researches into many aspects of the manu- 
facture, and certain aspects of the use, of iron and 
steel, is also represented, while the British Non- 
Ferrous Metals Research Association has chosen, 
out of its fifty-five major researches, to exhibit 
objects in connection with three of them—corrosion 
of condenser tubes, aluminium founding, and the 
electro-deposition of metals. The results of the first- 
mentioned research have been found to be applicable 
to other corrosion problems. 
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avoid any risk of non-synchronous action. It is 
claimed that in spite of the close attention which has 
been paid to this problem during the past fifteen years 
the Sperry distant electrical control system is so far 
the only one which meets all these requirements. 

The Sperry system is more or less a development 
of the method which has been used for many years 
in connection with the electrical transmission of gyro- 
compass readings from the master compass to 
repeaters in various parts of a ship. The arrangement 
of the system is shown in the diagram Fig. 13. This 
diagram illustrates the azimuth or training control. 
Exactly similar provision is made for the elevation 
control. The transmitter operated by the observer 
is indicated on the right. The radial contact arms of 
this transmitter are moved by means of a hand wheel 
and gearing. In position A the two contact arms are 
resting on a pair of No. 1 segments of the transmitter 
with the result that current is being conveyed to the 
No. | pair of coils of the searchlight azimuth motor, 
the armature of which is as a consequence held in the 
position indicated. Clockwise movement of the 
contact arms will bring the upper one on to a No. 2 
segment before the lower one has left the No. 1 seg- 
ment. Consequently current flows both to the No. 1 
and No. 2 coils of the motor and the armature is 
advanced to the intermediate position shown at B. 
Further clockwise movement of the contact arms 
brings them both on to No. 2 segments and current 
flows to the No. 2 pair of coils of the motor, the arma- 
ture of which is farther advanced to the position 
shown at C. Each revolution of the contact arms 
effects a movement of the searchlight consisting of 
twenty-four steps and each step, as a result of the 
gearing between the motor and the searchlight, effects 
a movement in azimuth of 4 deg. Gearing between 
the contact arms and the hand wheel is provided and 
is of such ratio that one turn of the hand wheel 
moves the searchlight through 5 deg. The azimuth 
and elevator motors are such that each produces 
round the corresponding axis of the searchlight a 
torque of 42 pounds-feet. Clutches are provided to 
disconnect the motors if local hand control of the 
searchlight is required. Operation of the azimuth 
hand control turns the controller in azimuth as well 
as the searchlight. Consequently the observer always 
faces the target. The controller may be fitted with a 
binocular which is driven to follow the movement of 
the searchlight both in azimuth and in elevation. 


BRITISH SEPARATORS, Lrp. 


Several versions of the new model Vickcen centrifugal 
oil purifier, Fig. 14, areexhibited by British Separators, 
Ltd., Buckingham Works, Yorks. The new models 
have been designed to be more compact and therefore 
more easily installed as components in a pipe line, 
the capacity of the machines being increased in these 
models. The light aluminium traps with which they 
are equipped are hinged to the body of the machine, 
and the bowl-handling equipment designed 
especially for speed of cleaning and simplicity of 
operation. The collecting traps are held down by 
three hinged hand screws, and are automatically 
fumeless, while self-sealing sight glasses are arranged 
in easily visible positions in the various discharges. 
The feed to the purifier and the overflow therefrom 
have been led through channels cast in the traps. 
A duplex roller-chain drive takes power from the 
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The upper vertical spindle is flexibly mounted in 
a ball bearing, allowing the bowl, which is carried 
on a! robust helical spring, to take up its own centre 
of rotation. Ample sediment space is provided, while 
the conical plates are self-cleaning to give high 
separation efficiency. On some of the exhibits two 
pumps are fitted chain driven from the horizontal 
driving shaft. Both are of the rotary displacement 
type, fitted with a relief valve. They make the 
machine independent of other components for its flow. 

As an alternative to chain drive a belt-operated 
machine is shown, either drive being available, for 
the pump operation, and for the motor drive to the 
clutch. For dealing with corrosive liquids, which 














Fic. 14—"‘ VICKCEN’’ OIL PURIFIER—BRITISH 
SEPARATORS 


might attack the tinned steel plates of the bowl, a 
special Firth-Vickers stainless steel bowl can be 
supplied. Interesting to owners of yachts, tugs, and 
similar small marine installations is the Type 20, the 
smallest model shown. 


THE British OxyGEN Company, LTD. 

The British Oxygen Company, Ltd., of Victoria 
Station House, Westminster, is, of course, well known 
for its activities in the acetylene welding and cutting 
spheres, but this year its display at Olympia covers 
an even wider field, including are welding and metal 
spraying. 

Oxygen machining, as it has come to be known 

that is to say, the cutting and shaping of metal 
by means of its own heat of combustion in « highly- 
concentrated jet of oxygen—is now familiar in many 
directions, and is demonstrated on the stand by several 
machines, some of them capable of cutting forgings 
l4in. thick and over, accurately to a line. (We have 
described in the past a machine by this firm for cutting 
out the complete side frame of a locomotive in one 
piece.) Although the demonstrations of the oxygen 
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may be made still more effective and economical 
by the joint use of electric arc welding for fabricating 
oxygen-cut parts. In this direction, the British 
Oxygen Company is the sole selling agent in Great 
Britain and Ireland for the electrodes of the Ferro-Arc 
Welding Company, Ltd. The exhibits in the electric 
welding section include Ferro-Arc electrodes specially 
suitable for shipbuilding and structural steelwork, 
and a 250-ampére single-operator motor generator 
set. Various types of Ferro-Are electrodes for welding 
cast iron with or without preheating, and types for 
welding stainless and heat-resisting steels are also 
exhibited. 

As we have stated already, a new exhibit is the 
British High-speed Unit in the section devoted to 
metal spraying, whilst the pistol to be used in the 
metal spraying demonstrations is the first of British 
manufacture to be exhibited by the company. This 
tool functions with the use of oxygen and hydrogen 














FIG. 16—METAL SPRAYING PISTOL—BRITISH OXYGEN 


in conjunction with compressed air furnished by a 
British Ingersoll compressor. 

We illustrate in Fig. 17, however, one of these 
tools in use for the purpose of depositing a layer of 
tin on the inside of a large vat. The pistol itself is 
illustrated in detail in Figs. 15 and 16. The pistol 
is fed with a wire of the metal which is to be used for 
spraying. The wire is usually 1 mm. diameter, but 
for tin and lead it is 1-5 mm. It is melted in a blow- 
pipe flame, which is fed with oxygen and a combustible 
gas, both of which are used at pressures varying up 
to 30 lb. per square inch. The feed is effected by a 
little turbine with an aluminium rotor, which is 
driven by compressed air and is geared to two rolls 
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FiG. 15—CONSTRUCTIONAL DETAILS OF METAL SPRAYING PISTOL-—BRITISH OXYGEN 


motor to a new design of centrifugal cluteh, which is 
claimed to give an improved action. The internal 
drive to the horizontal spindle and the two vertical 
spindles consists of a “‘ reversed > worm drive, the 
worm wheel on the horizontal spindle driving the 
worm on the lower vertical spindle at an increased 
speed. The driving mechanism is built as a separate 
component and then fitted into the machine. Bear- 
ings are of the ball type, while fully automatic 
lubrication. is provided throughout the machine. 





cutting machines on the stand are carried out employ- 
ing mild steels, it should be noted that the machines 
may be equally well used for cutting parts from 
nickel, nickel-chrome, chrome-molybdenum, high- 
carbon, stainless, tungsten, and cobalt steels as well 
as from manganese steel and cast irons. Laminated 
packs made up from steel sheets for electrical work 
likewise may be cut by the oxygen cutting machine. 

With the extensive use to-day of oxygen machining, 
many engineers have found. that production work 


between which the wire is led. The necessary air 
and gases are conducted to the pistol by three rubber 
tubes. All three gases are controlled by one valve in 
the pistol case. This valve is easily manipulated 
and is fitted with a by-pass so that frequent relighting 
of the pistol is obviated. The oxygen and combustible 
gas pass from this valve directly into a mixing 
chamber in the nozzle, and thence by fluted channels 
in the wire nozzle to the flame. Some of the air also 





passes directly into an annular ring in the nozzle, 
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and from this between the outer nozzle to the focus. 
A portion of the air controlled by a screw valve 
passes to the turbine chamber in the back of the 
pistol case. 

The wire enters the flame at a predetermined rate 
and is melted_evenly and uniformly. The blow-pipe 


reciprocate in the four cylinders and act as pistons, 
the whole mechanism being a reciprocating pump 
which rotates. The cylinder rotation obviates all 
valve gear, as the “ cylinder heads ”’ are each brought 
opposite the appropriate orifice at the right moment. 
It will be recognised that the position of the excentric 





FIG. 17—-METAL SPRAYING [EQUIPMENT IN USE—BRITISH OXYGEN 


flame is surrounded by a cone of compressed air fed 
through anannularnozzle. The air itself, at apressure 
of from 35—50 lb. per square inch, in contact with the 
hot expanding gases of the flame, causes high pressure 
at the melting focus and forces the molten metal 
forward as a fine spray. The spray is so fine and 
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pin governs which orifice is inlet and which exhaust’ 
Therefore if the excentric pin is rotated about the 
centre of the pump through 180 deg. the pump will 
reverse its action, suction taking place through the 
former delivery orifice and vice versd. This is actually 
used in numerous applications, particularly for “ tank 
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Fic. 18—-METAL SPRAYING NOZZLE FOR THE INTERIOR OF PIPES—BRITISH OXYGEN 


travels at such velocity that with most metals it is 
nearly invisible. The particles encountering any 
obstacle, the surface of which has been suitably 
prepared by, for instance, sand blasting, will adhere 
with high tenacity as a film. The heat generated 
by the flame is so dissipated by the air that at spraying 
distance, 7.e., about 4in., the spray is only slightly 
warm. This is naturally an important point, because 
it is on account of the low temperature of the spray 
that the metal coating of inflammable articles and 
of goods which are likely to be damaged by high 
temperatures, 7.e., spring steels and explosives, can 
be successfully accomplished. A special rotating 
nozzle, which can be fitted to the pistol for spraying 
the interior of pipes from 1}in. bore upwards, is illus- 
trated in Fig. 18. 

By means of these equipments a continuous film 
of metal as thin as one-thousandth of an inch can be 
deposited, but the usual working thickness is from 
two to five-thousandths, while the rate of covering 
may be as great as 37 square feet per hour. 

Besides such eminently mechanical affairs, the 
staff on this stand is in a position to furnish informa- 
tion upon such questions as special equipment for 
low-temperature work, and the supply of rare gases, 
such as helium, neon, krypton, and xenon, and 
mixtures of gases for the sign trade and for research 
work. 


RoOTOPLUNGE Pump Company, Ltp. 


A complete range of Rotoplunge pumps, as well as 
the fuel service set, illustrated in Fig. 19, are shown 
on the stand of the Rotoplunge Pump Company, 
Ltd., of 58, Victoria-street, S.W.1. Those familiar 
with the Rotoplunge design will recall that the 
pumps are reversible while in motion, and also have a 
variable stroke regulation of output sufficiently light 
in action to be operated by automatic means. The 
pump in its simplest form consists of a rotary inner 
casing which has cruciform passages drilled in it 
forming the equivalent of four cylinders set at 90 deg. 
to each other round a central point. In these passages 
are two double-headed plungers crossing one another 
and resting on a central pin. This pin is mounted on 
the stationary part of the cuter casing, excentric to 
the centre line of the pump. If the inner casing is 
rotated by the shaft of the pump the plungers will 





lorries,’’ where the lorry engine drives the pump in one 
direction only, “‘ filling up ” or “‘ discharging ” being 
contfolled at the pump by rotating the excentric 
mounting of the pin through 180 deg. In addition to 


reversing the pump, the position of the pin regulates 

















FIG. 19—-VARIABLE DELIVERY FUEL OIL 
PUMP—ROTOPLUNGE 


the stroke of the plungers, the pin being moved 
radially to increase or decrease the stroke from con- 
centricity or zero output to maximum. In order to 
ensure that the pin travels in 4 straight line the design 
incorporates a patented double excentric motion. By 








this means the lateral movement of the pin during 
rotation of the shaft on which it is excentrically 
mounted is exactly balanced by a contrary lateral 
motion of the shaft itself owing to the rotation of the 
bush which carries it and which is excentric about 
the shaft centre. Rotation of the shaft and the bush 
occur simultaneously in opposite directions. This 
relative motion is accomplished by the toggle system 
shown in the background of Fig. 19. By this means 
the stroke of the pump and therefore its output 
is claimed to be strictly proportional to the pull on 
the toggle system. This pull is controlled by the 
Hagan pressure regulator, a bellows fitted in the pipe 
line, which at any reduction or increase of pressure 
operates the valve gear of a hydraulic cylinder which 
pulls or pushes the toggle system of the pump, 
thereby altering the stroke to meet the case. The 
advantages of this system are claimed to be that 
surging during light loads or with a large-bore by-pass 
in operation is obviated, while in a full line which may 
be of considerable length the necessity for duplicating 
the piping to provide for by-passing is obviated. The 
pressure is said to be maintained in the line under all 
conditions of operation. No elaborate motor control 
is required, as constant speed is maintained and 
automatic reduction of delivery takes place as the 
load is reduced, resulting in power saving. 
(To be continued.) 








The Iron and Steel Institute. 


No. I. 
AuTUMN MEETING IN MANCHESTER. 


AN influential Reception Committee, presided over 
by the Earl of Crawford and Balcarres, was largely 
responsible for the arrangement of the excellent 
programme for the Iron and Steel Institute’s Autumn 
Meeting, which was held in Manchester from Sep- 
tember 16th to 19th, under the presidency of Pro- 
fessor Sir Harold Carpenter, F.R.S. The meetings 
were held at the Manchester College of Technology, 
and arrangements were made for the members to 
visit various steel works on the afternoons of Tuesday 
and Wednesday ; and on Thursday, there being no 
technical meetings, the opportunity was provided 
to visit works as far afield as the Cumberland coast. 
The Municipal and College authorities of Manchester 
co-operated in regard to the provision of facilities for 
social intercourse, there being a civic reception, 
followed by a concert and dancing, on Tuesday even- 
ing, and on the Wednesday evening the Institute’s 
banquet and dance provided an opportunity to enter- 
tain in return all who had contributed to the instruc- 
tion and enjoyment of the visitors. 

On Tuesday morning, September 17th, the Earl 
of Crawford and Balcarres and the Lord Mayor of 
Manchester (Alderman Samuel Woollam, J.P.), wel- 
comed the members and their ladies in the Great 
Hall at the College of Technology. Lord Crawford 
pointed out that it was the first occasion during the 
present century on which Lancashire had had the 
opportunity and honour of welcoming the Institute. 
Lancashire, and particularly Manchester, he said, 
were not only intimately allied with the great indus- 
tries which the Institute represented but they were 
in the very centre of a great aggregation of popula- 
tion, presenting a wide and varied distribution of 
industry, and a very large and active market. They 
were glad to welcome the Institute, and would dispel 
the fallacy that Lancashire was “‘ down and out.” 

The Lord Mayor, in a further expression of wel- 
come, assured the meeting that Lancashire and par- 
ticularly Manchester, was anything but down and 
out. One of the most encouraging features in con- 
nection with his year of office was the great improve- 
ment, in Manchester and in Lancashire generally, of 
the engineering trades, which afforded some com- 
pensation for the loss of trade in the cotton industry. 
He also commented on the great work of the College 
of Technology in assisting the engineering works of, 
the district. As Chairman of the Education Com- 
mittee in Manchester, he was glad the Board of Educa- 
tion had awakened to the desirability of inquiring 
into technical education in this country. 

Sir Harold Carpenter, returning thanks for the 
welcome extended to the Institute, recalled that in 
the early days of the Institute’s life there was no city 
more friendly and generous than Manchester. The 
Institute was founded in 1869, and had met in Man- 
chester three times in the nineteenth century. The 
first meeting there was in 1875, when the membership 
was only a few hundred. The President at that time 
was Mr. William Menelaus, and among those present 
were Mr. Bessemer, Mr. Crawshay, and Sir Joseph 
Whitworth. Papers were read by Mr. Daniel Adam- 
son and by Mr. (afterwards Sir) Lowthian Bell. The 
second visit was in 1887, the year of the Jubilee 
Exhibition in Manchester, the President being Mr. 
Daniel Adamson, a Manchester citizen. Prominent 
among the exhibits at that time were those by Sir 
Joseph Whitworth and Co. of hollow and solid ingots 
of cast steel made under their system of fluid com- 
pression, and hollow shafts, cubes, and rings, made 
with their hydraulic forging machines. On the 
occasion of the third visit, in 1899, the President was 
Sir William Roberts-Austen, and the papers presented 
on that occasion had had a most profound effect on 
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engineering industries. It was the beginning of the 
period of metallography. Sir Harold also pointed out 
that since the Institute last visited Manchester 
more steel had been produced than during the whole 
of the previous history of the world. To illustrate 
the advances made, he mentioned high-speed cutting 
tools, high-tensile steels used for. structural work, 
heat-resisting and scale-resisting steels, stainless 
steels, and the development of metallography and 
pyrometry. The previous services of the Institute, 
he said, had been great ; but he believed the services 
now being renderéd were greater than ever before. 


PRESENTATION TO Mr. G. C. Luoyp. 


Although at the time of the retirement of Mr. G. C. 
Lloyd from the secretaryship of the Institute in 1933 
the Council made a presentation to him, a movement 
has since been initiated among the members who were 
desirous of indicating their thanks to him. The 
French members had already made a presentation, 
and the German members had written conveying their 
best wishes. On this occasion, Professor J. H. 
Andrew presented to Mr. Lloyd a cheque and an 
inscription plate to be affixed to a desk which forms 
part of the presentation. Mr. Lloyd was Assistant 
Secretary from 1900 to 1904 and Secretary from 1908 
to 1933. 

Mr. Lloyd expressed his thanks for the kindness 
extended to him by the members in all parts of the 
world. He took the opportunity also to pay a tribute 
to the loyal and devoted staff of the Institute. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspmaents.) 


THE TURBINE-DRIVEN LOCOMOTIVE. 


Siz,—tThe construction of a turbine-driven locomotive 
by the L.M.S.R. Company has re-awakened interest in 
the possibility of the steam turbine eventually ousting 
the reciprocating engine from its last stronghold. The 
first serious incursion of the turbine into the railway 
field took place in 1921 when the Swedish State Railways 
put into service a main line turbine locomotive, designed 
and built by the brothers Ljungstrém to meet the require- 
ments laid down by the traffic and engineering stafis of 
the railways in question. This engine, together with 
its tender, weighed 126 tons in running order, so that the 
experiment was on a full-sized scale. Motive power was 
furnished by a condensing turbine capable of developing 
1800 b.h.p., which drove the road wheels by means of 
double-reduction gearing. The machine showed a remark- 
able fuel economy, its coal consumption being little more 
than half that of the piston locomotives performing the 
same duties, while its operation was said to be equally 
satisfactory. A few years afterwards a second machine 
of the same type was built for the Swedish Railways by 
Messrs. Nydqvist and Holm, who also constructed one 
for the Argentine Railways about the same time, and 
in 1926 Messrs. Beyer, Peacock and Co., of Manchester, 
supplied an even more powerful locomotive of the Ljung- 
strom type, which ran for some months on the London 
Midland and Scottish Railway. Full particulars of these 
machines and of their performances were given in a series 
of articles published in Tae ENcrveer of April 5th, 12th, 
and 19th, 1929. The Beyer Peacock, and the Reid 
Ramsay locomotive of approximately the same period, 
constitute, I believe, the only efforts made to apply the 
turbine to locomotive work in this country prior to the 
present enterprise of the L.M.S.R. Developments in 
other countries have hardly been more encouraging, and 
it may fairly be said that the piston locomotive has so 
far retained its pre-eminence on all the leading railway 
systems of the world. 

The reason for the failure of the turbine principle to 
make greater headway is not, I suggest, to be found 
primarily in any inherent defect in the turbine for purposes 
of traction, for its high speed and inability to reverse 
ean be dealt with without much difficulty by the use of 
gearing. It possesses, on the other hand, some admirable 
characteristics for traction work. A belief sometimes met 
with among engineers not conversant with the steam 
turbine is that a turbine locomotive must be at a great 
disadvantage when starting a heavy train, because there 
is nothing of the nature of a piston for the steam to 
exercise its full force against. It is true that when steam 
is turned on, it can blow through the machine without 
encountering @ complete obstruction, but it is equally 
true that in its passage it will exercise on the blades a 
turning force practically twice as great as that developed 
when the turbine is running at full speed and power. 
The starting effort of a turbine is therefore quite sufficient 
for locomotive requirements, especially as it could be 
increased, if desired, by admitting steam temporarily 
to some intermediate part of the machine. The first 
Ljungstrém locomotive could give a draw-bar pull, when 
starting, of about 13-5 tons, provided the rails allowed 
the necessary adhesion, whereas the starting effort of 
the corresponding Swedish piston locomotives of the 
day did not exceed about 9-5 tons. Of course, the steam 
consumption of a turbine when starting under load is 
high, but not for long, as the machine gathers speed 
rapidly owing to its powerful torque, while the perfect 
evenness of the latter also assists starting owing to the 


Another feature of the turbine which is often not 
realised is its ability, although essentially a constant- 
speed machine, to submit to considerable variations of 
speed without undue loss of efficiency. This characteristic 
is more particularly marked in machines of the reaction 
type. From data which have been published it would 
appear that the efficiency of reaction blading would fall 
by about 12 per cent. for a speed reduction as great as 
50 per cent., the figures in the case of impulse blading 
being, however, less favourable. Moreover, more important 
than calculated efficiencies is the fact that experience 
has shown that a main line turbine locomotive can be 
built to do its work, involving the inevitable variations 
in speed, for something like half the fuel consumption of 
a piston engine performing the same service. It was, I 
believe, a condition of the contract under which the 
Ljungstrém locomotive was supplied to the Argentine 
Railways that its fuel consumption should not exceed 
50 per cent. in winter, and 60 per cent. in summer, of 
the consumption of modern American piston locomotives 
with which it was to share the work. Economies of this 
magnitude are not possible unless the turbine is provided 
with an adequate condenser, and here seems really to 
lic the heart of the problem. Ljungstrém has used 
forced draught, air-cooled condensers, but even with all 
the ingenuity and skill applied to their design, they must 
appear to many people to be somewhat terrible things to 
carry about on a locomotive. In the Reid Ramsay 
locomotive, the surface necessary for condensing was 
much reduced by the adoption of the evaporative principle, 
but only, of course, with the drawback of requiring the 
supply of as much cooling water as the quantity of steam 
condensed. Evaporative condensers certainly give a 
vacuum and conserve the condensate for boiler feed, 
but the amount of water required for their operation and 
the difficulty of keeping them in an efficient state must 
be set off against the greater surface necessary for the 
pure air-cooled type. 

It would be foolish to say that the problem of designing 
some sort of condenser which would give satisfaction 
on @ turbine locomotive is an insoluble one, notwith- 
standing all the thought that has already been devoted 
to it. But what evidence there is seems to point to the 
fact that railway engineers would rather lose the advan- 
tages of condensing than commit themselves to the design 
of any kind of condenser that has yet appeared. In 
spite of having adopted condensing for the first four 
turbine locomotives constructed according to their 
principles, the latest machines of the Ljungstrém Com- 
pany, namely two freight locomotives built by Messrs. 








smaller liability of the driving wheels to slip. 


Nydqvist and Holm for service in Sweden, are of the 
non-condensing type. Even so @ saving of about 20 per 
cent. in the fuel bill was found to be possible, and though 
more could have been saved by condensing, the extra 
economy was not considered worth having in comparison 
with the greater simplicity of exhausting to atmosphere. 
The same view seems to have been taken by the engineers 
of the L.M.S. Railway, whose turbine locomotive has 
also been designed to work non-condensing. These 
facts are significant, particularly as the staff of the 
L.M.S. Railway had had experience of the Beyer Peacock 
condensing engine. They may indicate that the turbine 
locomotive will have to compete with the piston locomotive 
under similar conditions of exhaust pressure, thus being 
handicapped by the loss of one of the most important 
advantages of turbine machinery, namely, the power to 
take full advantage of a good vacuum. The absence of 
the condenser also precludes the use of pure condensate 
for feeding the boiler, although it must be admitted that 
@ non-condensing turbine locomotive would be no worse 
off in this respect than an ordinary locomotive. 

From a purely technical point of view it cannot be 
denied that the elimination of the condenser is a retrograde 
step. It involves a waste of nearly half the available 
energy of the steam, and compels both turbine and boiler 
to work under conditions that would never be tolerated 
in @ modern stationary installation. There is little 
satisfaction to be gained from the reflection that, even so, 
the method of working would be no worse than that 
accepted as normal by railway engineers. The thermal 
efficiency of about 6 per cent. that has been attributed 
to the ordinary locomotive is deplorably low in com- 
parison with what would be obtained in a stationary 
plant of corresponding power, and the operator of the 
latter would be unhappy indeed if his machinery demanded 
the attentions that have to be given to a locomotive 
after every few hours of work. It may be freely admitted 
that the modern locomotive carries out its duties with 
remarkable success, but the cost at which they are per- 
formed should also be taken into consideration. It appears 
certain that the piston locomotive is practically at the 
limit of its possible development, and if so, it would be 
only in accordance with the ordinary course of mechanical 
evolution that it should be superseded by some other 
type. There are already signs and portents. 

Steam traction on the railway is now faced with com- 
petition by the electric motor and the oil engine, and it 
may be too much to expect it to hold its own for long 
unless it can be carried on by something much more 
efficient than simple non-condensing engines with all 
their vital parts exposed to the dust and dirt of a railway 
track. The condensing turbine locomotive with continuous 
forced lubrication and all working parts enclosed, would 
seem to be the ideal form of the self-contained steam 
traction unit, so far as present engineering knowledge 
goes. If the condenser has to be renounced for practical 
reasons, the case for the turbine is weakened, though not 
destroyed. A turbine will still develop more power in a 
given space than a piston engine, it can work with far 
more highly superheated steam, and its absence of recipro- 





cating parts is a further great advantage, especially for 
high-speed work. 

Experience alone will show whether these and other 
merits are sufficient to displace the simple steam piston 
engine from its present position in railway work. If they 
are not, and the condenser is still to be banished from the 
railway, the reign of steam is likely to be approaching its 
end, for it will have an ever-increasing difficulty in holding 
its position against the encroachments of electric traction 
on the one hand, and of the internal combustion engine 
on the other. VERBASCUM. 

September 16th. 








A Method of Determining the 
Constancy of Sound Film Motion. 


One of the most difficult problems confronting the 
motion picture engineer since the advent of sound in the 
ciema has been to design and build mechanism which 
will ensure the necessary constancy of motion of cine- 
matographic film in recorders, reproducers, printers, and 
associated apparatus. In the design of continuous optical 
reduction printers the problem is even more difficult owing 
to the necessity for propelling two separate films with 
great accuracy at their correct relative speeds. During 
recent work of this nature carried out in the research 
laboratory of the British Thomson-Houston Company, 
Ltd., two new and interesting methods have been evolved. 

In general it is the modern practice to propel the film 
initially by means of a sprocket with its teeth engaging 























MICRO - DENSITOMETER 


the film perforations and driven from the remainder of 
the mechanism through a mechanical filter system to 
absorb irregularities in the drive due to gears, chains, &c. 
But owing to the fact that the film shrinks irregularly and 
the pitch of the sprocket teeth cannot be made to fit 
exactly the pitch of the film perforations for more than a 
very short part of the life of a film, the motion imparted 
to the film by the sprocket is not sufficiently accurate. 
It therefore becomes necessary to include a second mech- 
anical filter system before or at the recording or repro- 
ducing point to take care of this irregularity, and those 
introduced by the slight manufacturing tolerances which 
must be allowed on the various parts of the mechanical 
system. Displacements of 0-00lin. are of great importance 
and in modern apparatus the motion of the film is held 
constant to within the limits of +0-000lin. of its correct 
position at any instant. 

In the testing method to be described the first apparatus 
to be considered is the 35 mm. sound recording camera. 
This was checked by actually recording in the camera a 
length of constant frequency track of, say, 2000 cycles per 
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second, an audio frequency signal being obtained from a 
sub-standard oscillator of proved accuracy. The recorded 
track was then analysed by means of the micro-densito- 
meter illustrated, which consists essentially of an optical 
system and illuminant to throw a scanning beam upon the 
track, and a micrometer propelled table to carry the film 
beneath the scanning beam. This table is mounted on 
ball bearing slides and it is possible to measure the table 
position accurately to 1/10,000 t of an inch. The 
scanning beam passing through the track falls upon a 
photo-sensitive cell, the current through which is arranged 
to deflect a mirror type suspension galvanometer, with an 
effective scalelength of 2m. The current of the scanning 
source is also measured by a galvanometer of equal 
accuracy and maintained constant by a slide wire. 

By means of this apparatus it is possible to make 
measurements of track density to within one part in 1000 
or, as in the present case, to measure the wave lengths of 
successive cycles of a constant frequency note recorded on 
the track. In this way the accuracy of motion of the 
recording camera was checked and some lengths of con- 
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stant-frequency film of known accuracy were obtained. 
This film was also checked by the more usual method of 
“fold back,” as the accurate checking of long lengths by 
the densitometer becomes a laborious process. 

This “ standard ”’ film was then used to check the motion 
of other apparatus by a stroboscopic method. The film 
was propelled through the mechanism in the usual way 
and at the inspection point a neon lamp was rigidly fixed 
behind the film and a viewing microscope in front. The 
neon lamp was illuminated for short periods at a frequency 
equal to that of the note recorded upon the standard film, 
and thus an apparently stationary image of the track was 
seen, any inconstancy in the film propulsion being evident 
as a movement of the image. 

The circuit used to excite the neon lamp is shown in 
the diagram. It will be seen that the imitial source is an 
audio frequency oscillator. This was a sub-standard 
instrument of known constancy. Its outputof about 3 watts 
was stepped up by means of the transformer shown to 
give an R.M.S. voltage of about 80. The output of this 
transformer was taken to the neon lamp with a D.C. source 
of about 140 volts in series. The lamp was thus illuminated 
once each cycle and the time of illumination could be 
readily varied by changing the ratio of the audio frequency 
voltage and the D.C. biassing source. The area of the film 
scanned was 0- lin. square. 

By means of this apparatus it has been found possible 
to make quick and accurate investigations on all matters 
relating to continuous film propulsion, the method being 
sufficiently accurate to bring to light various troubles 
which were barely perceptible to a trained observer on the 
usual listening test. In the case of comparatively fast 
disturbances, such as sprocket tooth ripple, it has been 
found useful to run the apparatus at well below its usual 
speed and to employ a standard film having a recorded 
frequency considerably higher (e.g., ten times) than the 
frequency of disturbance under investigation. This can 
be used as a first approximation, as any disturbance will 
be more easily noticed, but the test must afterwards be 
made at normal speed to permit the correct operation of 
mechanical filters, &c. At normal speed such disturbances 
as sprocket ripple will be evident as a lack of definition in 
the image. 








Russian Steel Exports. 





Ir would seem as if the international steel market 
m the not distant future will have to reckon with Soviet 
Russia as an exporter of iron and steel products. Even 
in the pre-war period, when the production only amounted 
to approximately 5,000,000 tons of iron or steel per annum, 
deliveries of joists and rails were made to certain foreign 
countries, while at the present time, when the output is 
more than twice this tonnage, efforts are being made to 
cultivate a trade with various countries. 

The first steps m this direction have been proceeding 
for some months past in the direction of endeavours to 
dispose of foundry iron in European markets. Offers 
have been made in Belgium, Holland, and other countries 
at prices at least 10 per cent. below European prices. 
At first it was said that the foundry iron had a too high 
content of sulphur to be suitable for the manufacture of 
castings, and that the material had had to be sold as scrap. 
Then it was claimed that this difficulty had been overcome 
and that business had been done with certain European 
countries, including Denmark. How far these statements 
are correct it is impossible to say, but the latest announce- 
ment is from Stockholm, reporting the arrival there of 
a cargo of Russian pig iron at the beginning of August. 

Besides pig iron efforts are being made to export steel 
products. Deliveries of steel have already been made to 
Turkey ; a bartering transaction has just been concluded 
with Esthonia, under which Russia will supply 2000 tons 
of rails, and offers of steel have been made to Iran, Irak, 
Palestine, and Egypt. 

At present Russia has a superabundance of pig iron 
and steel. In 1934 the production of pig iron is returned 
by the Soviet authorities as having amounted to 10-5 
million tons, as compared with 7-2 millions in 1933 ; 
9-6 million tons of steel, as against 6-9 millions in 1933, 
and 6-69 million tons of rolled products, as compared with 
4-48 millions in the previous year. For the current year 
the plan provides for the production of 12-5 million tons 
of pig iron, 11-8 millions of steel, and 8-65 millions of 
rolled products. On September 6th, 1935, the output of 
pig iron amounted to 35,592 tons, of steel 35,437 tons and 
of rolled products 21,538 tons according to the Izvestiya. 
If these figures are maintained for the rest of the year 
it looks as if the annual programme will be fully 
carried out. 

The weak spot of the iron and steel industry lies in the 
manufacture of rolled products. If it should be possible, 
as seems likely, largely to increase the production of rolled 
products, there seems no doubt that the output will be 
almost entirely absorbed by the growing inland demand 
in connection with the building and construction works 
which are being carried out on all sides, including the 
rebuilding of the whole of Moscow in the course of the 
next ten years, and the completion of the Moscow-Volga 
canal now in progress, together with the extension and 
renewal of the railways. But until the production of 
rolled products is brought into some better relation with 
that of pig iron and steel, it is probable that pig iron and 
steel will be offered in external markets. It is also possible 
that offers of rolled products will be made for the purpose 
of getting foreign exchange in the face of the general 
decline in the aggregate exports. These amounted to 
186-15 million roubles in the first seven months of this 
year, as compared with 221-78 millions in the same period 
in 1934, while the value of the imports imereased 
from 129-03 million roubles in the first seven months in 
1934 to 131-60 millions in the same period this year. 

The question of Russia joming the Continental Steel 
Cartel has not been discussed between the two parties, 
and it is thought that as Russia some time ago expressed 
readiness in principle to become a member, the promotion 
of the export trade is intended to be a means for ultimately 
coming to an understanding with the Cartel in regard to 
prices and markets and securing a favourable export quota. 











Television.* 


AFTER giving an outline of the general principles upon 
which the present technique of television is based, Captain 
West described the developments which have led up to 
the possibility of high definition work using 120 lines and 
upwards with which he said full entertainment value is 
possible, as compared with the 30 to 60 lines used in the 
early work. Regular low definition transmissions had 
been given during the past three years by the London 
transmitter, but it was admitted that their entertainment 
value is limited. It has been found in practice that a 
picture divided up on a 240-line basis can be transmitted 
and reproduced so as to give a result on a home receiver 
which has sufficient definition to be of considerable enter- 
tainment value. The number of lines to give the best 
result is determined by the practicalities of the best 
amplifiers, radio link, and reproducing devices, that it 
is possible to have. 

Scanning is usually effected by means of a spot of light 
travelling at very high speed over the subject to be 
transmitted, consecutively in the path of the parallel 
lines. It is carried out by means of a revolving disc 
which has tiny holes punched round the edge, or by means 
of mirror drums or other mechanical optical devices. 
For a high-definition, 240-line picture, a suitable scanning 
disc is about 2ft. in diameter, and the holes have a diameter 
of two-thousandths of an inch. Several methods of 
scanning have been evolved, and Captain West referred 
to the following as the most important to-day. First, 
there is the original spotlight method, which Mr. Baird 
used as far back as 1923, making use of a flying spot of 
light, and has been found a very successful method for 
the transmission of lecturers, announcers, solo singers 
and entertainers who can best get their contribution over 
in close-up. For the successful transmission of large 
indoor or outdoor scenes there is the intermediate film 
scanner—which, however, although having certain advan- 
tages has been abandoned at the moment. It is in the 
new electron methods, as distinct from mechanical 
methods, that Captain West sees the greatest possibilities 
in the future. The idea of full electronic operation with 
a complete absence of moving parts is now taking definite 
shape in various forms which are regarded as showing 
great promise, and have, in fact, given exceptionally good 
results. It is popularly known as the “electric eye,” 
and is closely associated with the development of the 
new science of electron optics and was referred to as one 
of the most remarkable developments of electrical science. 

Two particular forms of this device are showing results 
of commercial value. One is known as the photo-electric 
mosaic camera, developed by Zworykin in America, and 
called by him the Iconoscope, whilst the other is an 
electron camera developed by Farnworth, also in America. 
These electronic methods, generally speaking, are rather 
insensitive as a means of scanning scenes, but means are 
incorporated for taking care of this. The highest number 
of lines so far obtained in this way, viz., 700, gives a 
picture which, it is claimed, is indistinguishable from the 
original in definition and quality, even after a close 
examination. Commercially, however, with the present 
technique, it has been found impossible to transmit more 
than 240-line effective definition mainly on account of 
the limitations of the radio link—the best wavelength 
on which to operate being round about 7 m.—and questions 
of interference at the receiving end. In the meantime, 
the 240-line picture gives extremely good results and is 
an excellent standard to adopt, both for the home and 
the cinema. 

Dealing with transmission problems, it has been found 
that the only possible waves to use are ultrashort waves 
between 5 m. and 10 m., but as these waves have almost 
the same properties as rays of light, i.e., they transmit 
practically only in a straight line and will not pass through 
obstructions like hills or large buildings, it is essential 
to select a transmitting site having aerials as high up as 
possible to cover the largest area. The transmitting aerials 
on the top of Crystal Palace are 700ft. above the sea, and 
give an effective range of transmission of about 40 miles, 
which is reduced in certain directions where there are 
high hills. The best all-round wavelength for television 
has been found to be 7 m. as this, to a certain extent, passes 
over the tops of hills and curves down to points beyond 
them. 

It might be, continued Captain West, that when 
television became really universal, it would not be possible 
to find room for all the television transmission required 
for home and cinema use on the range of radio lengths 
available, and this had led to the consideration of the 
use of cables for the purpose. Up to six months ago it 
was impossible to make a cable which would carry high- 
definition television over a distance of more than a 
quarter of a mile, but within the last few months cables 
have been developed which are capable of carrying tele- 
vision over distances of 10, 20, or even 100 miles. They 
consist of a metallic, tubular casing of from lin. to 2in. 
diameter and a thin inside conductor running down the 
centre of the tube. As well as being useful for high-defini- 
tion television they can also be employed for carrying 
up to 200 telephone conversations-simultaneously. There 
is little doubt that within the next few years these cables, 
in spite of their great cost, which is variously estimated 
between £300 and £1000 per mile to put down, would be 
installed by the Post Office between important centres 
of population. Already work has been started with a 
cable between Berlin and Frankfort, and another is being 
laid between New York and Washington, D.C. In this 
country, a cable is being laid between London and Birming- 
ham. It would only be a matter of time before these 
cables would not only be technically sufficient for all 
high-definition television purposes, but would be very 
much reduced in cost. Then we should see the possibilities 
of joining up the cinemas in this way for programme- 
distribution purposes. 

Captain West then dealt in detail with the reconstitu- 
tion of the picture at the receiving end. The chief difficulty 
in all the mechanical methods is to obtain sufficient light 
to illuminate the screen, and, further, the presence of 
rotating machinery inside a cabinet for the home is full of 
objections. That is why the general tendency in television 
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reception for high definition has been, in recent years, 
towards using the cathode ray tube. Although it might 
appear that the cathode ray tube was complicated and 
merely a scientific instrument and not suitable for com- 
mercial manufacture, that is not true. The greatest 
advantage is that it has no limitation in brightness or 
in degree of definition, as shown by the number of lines, 
and, moreover, there is a complete absence of moving 
parts. There is, however, the disadvantage of the limita- 
tion of size, which confines it to the sphere of home enter- 
tainment. Cathode ray tubes are now made up to sizes 
of 13in. by 10in., and give a brightness in the home 
sufficient to avoid the necessity for turning out the room 
lighting. Furthermore, they have been studied with a 
view to mass production, and could now be manufactured 
in large quantities at a low price free from trouble and 
having long life. 

A third method, which at the moment appears to be 
the ideal method for reproduction in the cinema, is the 
intermediate film method. In this the signals taken from 
the ultra-short-wave radio receiver are photographed 
by means of a small cathode ray tube on to a highly 
sensitive moving film, and the sound is also taken from 
this receiver and photographed on the film, in its right 
place. Quick processing, which includes developing, 
fixing, washing, and drying, results in a complete film 
print, having both picture and sound, which can then 
be immediately passed through a normal projector for 
filling a full-size screen. The method is similar to that 
used in scanning, but whereas an intermediate film 
scanner results in a negative on the film, in the case of 
reconstitution, matters are so arranged in the intermediate 
film projector that a high-quality positive print comes 
out of the machine ready for projection. 

Dealing with the provision of a television service, 
Captain West pointed out that the first demonstration 
of the practical possibilities of television were given 
about seven years ago by Mr. Baird. The difficulties 
in the way of commencing a regular high-definition 
television service led the Baird Company to decide to 
build a complete experimental television station in order 
to study in as full a manner as possible by research and 
experiment all the problems of the transmitting and 
reception of high-definition television. For that purpose 
the company took over premises at the Crystal Palace 
in 1933 for studios, radio transmitters, laboratories, 
workshops, and stores, and acquired the rights of the 
towers for setting up transmitting aerials. The company 
had gone ahead in full earnest with a view to constructing 
a station as soon as possible for servicing the whole of 
London with high-definition television. These studios 
are quite unique in the world. In fact, nowhere else, not 
even in America or Germany, has there been built a com- 
plete television transmitting station which is capable of 
televising all types of subjects suitable for programmes, 
either by actual direct pick-up of scenes or by means of 
talking films, and for the radiation of such to provide a 
definite service over a large populous area. 

So far as home reception was concerned, continued 
Captain West, a complete television receiver, such as is 
now ready for quantity production, contains a cathode 
ray tube giving a brilliant black and white picture 12in. 
by 9in., suitable for the entertainment of a dozen people 
or more in the home for use in daylight or even with the 
lights on in the evening. The receivers would be rather 
expensive at first, viz., about 30 guineas, but they gave 
very good value for money in comparison with what was 
obtained from the ordinary standard radio broadcasting 
receiver. They consisted of vision and sound receiver, 
time base or scanning unit, power unit, cathode ray tube, 
and loud speaker. Each receiver contains about eighteen 
valves in all. As progress is very rapid, however, the 
price might well be less than the figure mentioned. 

For television in the cinema, it is now possible to provide 
a complete equipment which projects full-size pictures 
on to the cinema screen, having ample light and definition. 
There are two forms by which this can be done. In the 
first place, an arrangement has been developed and con- 
structed by the Baird Associated Company in Germany- 
Fernseh A.G.—in which a continuous loop of celluloid 
film passes through the machine again and again. The 
film, with the unexposed emulsion on it, passes through 
a continuous-motion camera on which is projected a 
television image, received by radio, by means of a rotating 
disc, the modulation of the light from black to white being 
carried out by means of a Kerr cell. This film, when 
finished as a positive print, is projected on to the cinema 
screen, after which the emulsion is scraped off, the remain- 
ing clear celluloid is dried, and a new emulsion applied 
before running through the camera again. 

Although that system gives excellent results, Captain 
West does not think the quality is as good as that obtained 
by another method developed by the Baird Company, 
in which the film, after being exposed, developed, and 
projected by another process, is taken up on a pick-up 
spool and stored for future use. Technically, the result 
is, in his view, better, and although the cost of film is 
greater necessarily, that is offset by the ability to store 
the film for future use. 

A third method, now in process of development, is 
called the projection tube method. It is none other than 
a special form of cathode ray tube having an intensely 
brilliant picture, between 3in. and 6in. square, so bright 
and well defined that it can be projected by means of a 
lens on to a screen. At the present moment, only small 
screens about 3 or 4 feet square can be filled in this 
manner. A voltage up to 10,000 volts is necessary to 
produce enough brilliance to be able to project pictures 
of the small size mentioned, but it is a form of develop- 
ment which the cinema industry must certainly keep an 
eye on, because when it does become practicable, as it 
would do in the course of the next five years, it would 
possibly do away with the standard projector mechaaism 
itself. The projectionist would become the electron 
engineer, and instead of cleaning his gate and spoiling 
his films, he would be adjusting his voltages and watching 
his modulation metres. It seems clear that the first cinemas 
to receive their programmes by means of television will 
do so by radio links, from large high-power central trans- 
mitting apparatus on ultra-short wavelengths sending 
out signals which cannot be resolved by any home receiver. 
Later on a big central radio transmitter might quite 
easily, with the future development of the concentric 
cable, be replaced by a central distributing exchange 
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point, say, in the centre of London, and the same method 
would also be of use in connecting up a distant programme 
item with the central distributing radio transmitter or 
the central programme distributing exchange. In this 
latter case, however, it is possible that micro-waves, 
with wavelengths of the order of 1 m. or less, will also 
be used for relay purposes. A micro-wave transmitter 
could be built which would operate over a distance of 
perhaps 100 miles or more on very low power on a highly 
directional basis, i.e., transmitting its power in the form 
of a beam or searchlight from the outside point to the 
distributing centre. 

Finally, the present practical and commercial position 
was discussed, It was pointed out that the general 
commercial situation in Great Britain has been fully laid 
down in the Television Committee’s report, which recom- 
mended that the B.B.C. should provide, as soon as possible, 
official television programmes using apparatus supplied 
by the Baird Television Company and the Marconi 
E.M.I., Ltd., using standard defined as, first, 240-line 
basis sequential scanning, 25 pictures per second, and 
secondly, 405-line basis interlaced scanning of 202}- 
line pictures repeated 50 times. In August of this year, 
orders were placed for the necessary television scanning 
and radio transmitting apparatus to be installed at the 
Alexandra Palace, a site 54 miles to the north-east of the 
centre of London. A tower would be built, setting up 
aerials for vision and sound transmission at a height of 
650ft. above sea level, and steps were being taken by the 
B.B.C. to build studios, artistes’ rooms, and programme 
offices at the Alexandra Palace, so that an official service 
will definitely commence in this country in March, 1936. 
The range would be something of the order of 25 to 30 
miles for practical reception in the home, and this station 
would therefore be able to serve the population of Greater 
London. The experience thus gained would be applied 
in building other stations, and already plans were in hand 
for covering at least 70 per cent. of the population of 
Great Britain by a network of ten television stations 
erected in the most populous centres. The completion 
of this scheme would take three to four years, during which 
time it could be anticipated that the cost of receivers 
would be greatly reduced. Indeed, it was safe to say 
that within four years from now, receivers would be 
available at a price comparable with the present average 
home radio receiver and giving a bright picture with 
— definition and brightness for real entertainment 
and of a size about 12in. square. 

In other countries, the technical progress of television 
had also recently been very rapid. In Germany, after 
the publication of our own Television Committee’s Report, 
a step was taken with a view to commencing an official 
service straight away. At the recent Berlin Radio Exhibi- 
tion in August, however, no television receivers were 
offered, in quantity production form, to prospective | 
buyers. Nevertheless, television exhibits occupied a 
large proportion of the space at the Exhibition, whereas 
at the Olympia Exhibition in London they were definitely 
excluded. It seemed that manufacturers of radio receivers 
had yet to realise that television was ready and available 
to revive an already flagging market. 

In America the question of providing a public service 
had not yet been raised or discussed, and in Europe, 
apart from Germany, very little progress had been made. 
In France, transmissions had been carried out using the 
Barthelemy process on a 60 and 120-line basis, and in 
Italy some useful experimental work had been done by 
the Safar Company, but there was little thought of pro- 
viding an official service. It could therefore be anticipated 
that the ‘first really practical service of television on a 
high-definition basis, and sets at reasonable prices to the 
public, would commence first in this country, where 
practical television was first demonstrated by the inventor, 
Mr. J. L. Baird. 

Good television pictures in one form or another would 
also be shown in London cinemas before the end of the 
year. 

In conclusion, Captain West asked the- members of the 
British Association to study television in both its tech- 
nical and commercial progress. It needed research workers 
with the highest qualifications in every branch of science, 
and its ultimate progress must therefore depend on the 
attention given to it, both in education, research work, 
and commercial exploitation. The important part which 
television must play in the relations between the nations 
of the world, and upon civilisation generally, must not be 
overlooked. 








Strength and Flexibility of 
Corrugated Piping.* 


By ROBERT L. DENNISON. 
No. I. 


INTRODUCTION. 

The General Problem of Design Involving High Tem- 
peratures and Pressures.—The present-day trend in the 
direction of higher steam temperatures and pressures 
as a means of increasing thermal efficiencies of steam cycles 
has necessitated the solution of many complex problems 
of engineering design. It may be said that the greatest 
barriers to the immediate utilisation of the steam pres- 
sures and temperatures which theory indicates as being so 
desirable, are the lack of suitable metals and the lack of 
full knowledge of the behaviour of available materials 
under conditions of temperature, stress, erosion, and 
corrosion. However, in many cases when the limitations 
of material are sufficiently known, the design is uncertain 
because of failure to foresee accurately under what con- 
ditions the material is to function in service. If the forces 
acting and the manner in which they act were known, if 
the stresses and strains which these forces produce in the 
material could be determined, and if the physical limitations 
of the material under the environmental conditions were 
fully appreciated, the optimum design could readily be 
accomplished. Ignorance of one or several of these design 
factors leads to the use of a so-called factor of safety. 
The machine element is designed so that the highest pre- 





—* "Dissertation submitted to the Advisory Board of the School 
of Engineering of the Johns Hopkins University for the degree 
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dicted stress multiplied by the factor of safety shall not 
exceed the yield strength or the ultimate strength, which- 
ever is used as the basis for design. In some cases the 
fatigue limit is substituted for the yield strength or ulti- 
mate strength as the basis for the factor of safety, and at 
least one system of determining the allowable working 
stress is based on a combination of yield strength and 


fatigue strength. The demands of low cost, minimum 
weight, and least space provide an ever-increasing tempta- 
tion to reduce the factor of safety. In order to do this 
intelligently, it is vitally necessary to possess full know- 
ledge of all factors entering into the design and of those 
conditions in service which affect the strength of the 
material. 

The Design of Piping Systems.—A typical problem exists 
in the design of steam piping. Increasing temperatures 
means that additional expansion must be absorbed. With 
high steam temperatures and long runs of piping, the 
expansion to be absorbed may be considerable. Four 
means for caring for pipe line expansion are generally 
accepted—swivel joints, expansion joints, slip jomts, and 
the configuration of the piping system itself. Swivel 
joints are unsuitable except for low pressures and tempera- 
tures, and are only used with small pipe sizes. The expan- 
sion joint is capable of absorbing little movement, and is 
generally used under conditions where some materials, 
such as rubber or copper might be successfully employed. 
Slip joints involve the use of packing and stuffing-boxes. 
Because of leakage and uncertainty of action, they are 
seldom used at temperatures exceeding 400 deg. Fah. 
For high steam temperatures and pressures it is necessary 
to design a piping system so that the expansion may be 
absorbed by the deformation of the pipe line itself. This 
is usually accomplished by the inclusion of expansion 
bends or by changes in direction in the run of piping. It 
will be appreciated that where the expansion is taken up 
by the piping system, reactive forces will be exerted on 
the anchorages equal to those required to cause the neces- 
sary deflections in the piping. High reactive forces on 
the turbine flanges or boiler drums may cause serious dis- 
tortion of these units. It is therefore desirable to have a 
high degree of flexibility in the piping system, and hence 
small forces resulting from expansion. 

The Need for Flexible Piping.—Because of the high re- 
active forces associated with the usual expansion elements, 
it became necessary to employ several such elements in 
runs of piping of moderate length. Where the steam 
piping changed direction, large arcs were necessary, 

ause the usual piping requires the maintenance of a 
relatively large ratio of radius of curvature of the bend 
to the pipe diameter so as properly to form the bend. In 
order to provide increased flexibility and to permit form- 
ing of bends on a small proportion of arc radius to pipe 
diameter, the so-called corrugated piping and creased 
bend piping were developed 

Objects of this Investigation.—This investigation had the 
following objects :—First, to determine the relationship 
between the load and deflection for various shapes of 
corrugated and creased-bend pipes in order to establish 
their flexibility relative to smooth-walled pipe ; secondly, 
to determine the endurance properties of the corrugated 
and creased-bend pipes under cyclic stressing; thirdly, 
to develop methods for measuring the strains induced in 
these pipes under load and interpreting the significance of 
these strains ; and, finally, to derive values for safe work- 
ing stresses for these pipes for the purpose of piping system 
design. 


Previous WoRE. 


Early Experimental Work on Expansion Bends.—In 
order to trace the development of the analysis of the 
strength and flexibility of pipe bends, it is desirable to 
review briefly the work of other investigators, not only on 
the creased and corrugated bends, but on smooth pipe 
bends as well. Perhaps the earliest important work was 
done by Dr. A. Bantlin, of Stuttgart, who experimented 
with the lyre-shaped expansion bend,? sometimes called 
the double offset expansion U-bend. These experiments 
on smooth pipe showed that in the case of expansion bends 
formed of mild steel pipe the displacement of the ends when 
subject to forces tending to alter the curvature might be 
as much as five times greater than could be predicted by 
the ordinary theory of bending of curved bars. Dr. 
Bantlin concluded that the discrepancy between theory 
and measurement could be ascribed to a virtual reduction 
in the flexural modulus of rigidity EI. This virtual 
reduction was believed to be caused by a large number of 
minute waves or folds on the inner side of the pipe bend, 
which were formed in the bending of the pipe. Later, of 
course, the creased-bend pipes and corrugated pipes were 
designed in which folds were deliberately produced in 
order to augment flexibility. 

Development of the Theory of Flexibility of Pipe Bends.— 
Dr. Th. V. Karman, of Géttingen, later analysed the results 
of Dr. Bantlin’s experiments, and advanced the hypo- 
thesis that the discrepancies noted between measurement 
and theory were due to the deformation of the circular 
pipe section when the curvature of the bend was changed.* 
It will be appreciated that when a pipe bend is subject 
to couples acting on the ends tending to increase the curva- 
ture, the tensile forces in the pipe wall on the outside of 
the arc and the compressive forces in the pipe wall on the 
inside of the arc, lying in the plane of the bend, will each 
have components tending to force the walls in towards the 
neutral axis of the pipe. These components will tend to 
form the cross-section into a quasi-elliptical shape. This 
deformation will lessen the value of the moment of inertia 
of the cross section of the pipe, and will hence operate to 
increase the flexibility. The greatest cause of increased 
flexibility is, however, the relieving of stresses in the 
fibres farthest from the neutral axis of the pipe as a result 
of the flattening, with a consequent iacrease of the angular 
deflection of the bend before equilibrium of the internal 
resisting moment and external bending moment will occur. 
The effect on bps is saan to an increase in 


So Strength of Materials,” Vol. II, S. Timoshenko. 

“‘ Forminderung und Beanspruchung federnder Ausgleich- 
stncon" by A. Bantlin, Zeitschrift des Vereines deutscher 
Ingenieure, January 8th, 1910, p. 43. 

3 “Ueber die Formianderung dimnwandiger Rohre, insbe- 
sondere federnder Ausgleichrohre,’’ by Th. Karman, Zeié- 





value of the bending moment or a decrease in the value 
of the moment of inertia of the cross section of the pipe. 

Hence, in finding the deflection of a curved pipe the 
value of flexural rigidity E I must become EI/K, where 
K is a dimensionless factor greater than unity. K is 
expressed as a function of A, where 

Daas ae and 
r 
t=thickness of pipe wall, 
R=mean radius of pipe bend, 
r=mean radius of cross section of pipe ; 

then 
10+12 4 

1+-12 A® 

This expression for K is closely approximate for values 
of A greater than 0-3. Dr. Karman applied this theory 
to the results of Dr. Bantlin’s experiments and obtained 
close agreement. 

Researches at Massachusetts Institute of Technology.— 
This important work by Dr. Karman did not attract much 
attention until Professor W. Hovgaard, of the Massa- 
chusetts Institute of Technology, undertook extensive 
investigations of the flexibility and strength of pipe 
bends.* Using an entirely different method of analysis, 
Professor Hovgaard proved the correctness of Dr. Kar- 
man’s derivation of the value of K and checked the theory 
with observations on several pipe bends. The relieving of 
stresses in the fibres most distant from the neutral axis of 
the pipe in the plane of bending causes the longitudinal 
stresses not to follow a linear law, but provides maximum 
values of stress nearer to this axis. Formule for determin- 
ing the value of the longitudinal stress were developed by 
both Karman and Hovgaard, and were confirmed experi- 
mentally by the latter. It was also shown both experi- 
mentally and theoretically by Hovgaard that the trans- 
verse or hoop stresses which occurred at the ends of the 
major and minor axes of the deformed cross section, 
might, under certain circumstances, be much greater 
than the longitudinal stresses. 

The Strength of Pipe Bends.—The tests at the Massa- 
chusetts Institute of Technology were made with the 
pipes under static loading conditions only. A pipe bend 
was considered to have failed when its elastic range was 
exceeded. Hence, the object of the test was to discover 
the state of stress at which the pipe bend would suffer a 
permanent set. This poimt was then taken as determining 
the limit of strength of the bend. The point of limiting 
strength therefore was taken at the limit of plasticity. It 
is important to appreciate this basis of estimating strength. 
Professor Hovgaard investigated the maximum strain 
energy theory according to Dr. M. T. Huber and Dr. H. 
Hencky, as defining the criterion of failure. According 
to this theory, the limit of beginning of plastic flow 
depends on the elastic work of deformation. When this 
work reaches a certain constant value at a given point 
flow begins. The work of pure elastic deformation is 
given by the formula 


K= 


m+l1 
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where 7;, Po, Ps are the principal stresses and m is the 
reciprocal of Poisson’s ratio. 

If W is constant, its value at the yield point in one-axial 
tension may be expressed 


Ww m+1 p.*. 
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where p,,=the value of tensile stress at the yield point. 
Hence, in bi-axial stress 


PY —PyPst+ p= 
Hovgaard now assumes 


Pe=(P1*—PiP2+ P2"), 

in which p, is called equivalent stress. 

Hovgaard found by analysis that long before an appre- 
ciable permanent set occurred in the bends, this equivalent 
stress exceeded the yield point in certain sections of the 
pipe. These areas of high stress and plastic flow were con- 
sidered to be localised, and hence of not appreciable effect 
on the elasticity of the pipe as a whole. The longitudinal 
stresses in the outer surface of the pipe bend appeared to 
reach the elastic limit at about the same time as the per- 
manent set began to appear. It was then assumed that 
the longitudinal stress determined the point of breakdown 
of pipe bends, and a formula is given for the determination 
of the maximum value of this stress. As long as this 
stress did not exceed about 20,000 Ib. per square inch in 
the bends tested, there was no permanent set. It was 
assumed that the yield point was about 25,000 lb. per 
square inch. Hovgaard made no distinction between 
‘yield point’ and “ proportional elastic limit.” The 
equation for the maximum longitudinal stress may be 
expressed 


Me 
Pmaz-=B > 


672+5 





) + 
A curve is presented by Hovgaard for determining values 
of 8 for various values of A. In closing the investigation, 


he recommended that, because of overstrains which will 
exist in certain parts of the pipe which might in time pro- 
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4 This factor K is defined by some authors as a factor less 
than unity and by others as the reciprocal of this value. As 
originally derived by Dr. Karman the factor had a value less 
than unity. The writer prefers to refer to this factor as having a 
value greater than unity. This convention will be followed in 
this paper in all cases where K appears. 

5 “ The Elastic Deformation of Pipe Bends,” by W. Hovgaard, 
Journal of Math. and Phys., Mass. Inst. of Tech., Vol. VI, No. 2, 
1926. 

ve Deformation of Plain Pipes’ and “ Further Research on 
Pipe Bends,” by W. Hovgaard, Journal of Math. and Phys., 
Mass. Inst. of Tech., Vol. Vin. I, No. 3, October, 1928, and No. 4, 
December, 1928. 

“Tests of High-pressure Pipe Bends,” by W. Hovgaard, 
Journal of Math. and Phys., Mass. Inst. of Tech., Vol. VIII, 
No. 4, 1929. 

6 “Die spezifische Formanderungsarbeit als Mass der 
Anstrengung eines Materials,” by M. T. Huber, Lemberg, 1904. 
“Zur Theorie plastischer Deformation,” Zeitschrift f. 
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duce a permanent set, the designed working stress be taken 
as 16,000 Ib. per square inch. 

Work of Other Investigators.—Mr. A. M. Wahl carried 
out some investigations tending to confirm the work of 
Dr. von Karman and Professor Hovgaard.? Mr. Wahl 
considered the longitudinal and transverse stresses induced 
by bending of the pipe to be principal stresses, and pro- 
posed that the maximum shear theory be used as a means 
for determining the critical stress.§ By this theory the 
strength depends on the maximum shear stress, which is 
one-half the difference between the greatest and least 
principal stresses. The tensile stress equivalent to this 
shear stress will be equal to the difference between these 
principal stresses. Mr. Wahl developed a means for 
expressing this equivalent stress as a function of the 
longitudinal stress. He provided curves using Karman’s 
factor as an argument to assist in the computation. 
Wahl also concluded that the internal pressure has no 
appreciable effect on the tendency of the cross section of 
the bends to become elliptical under a bending moment. 
Mr. J. R. Finniecome, an English engineer, made a critical 
survey of the work on stress and deflections of pipe bends, 
and concludes with Mr. Wahi that the maximum shear 
theory should apply.°® 

Fatigue Failures of Piping in Service ——tIn 1914 Mr. C. E. 
Stromeyer read a r before the Institute of Naval 
Architects commenting on the cause of failure in the case 
of about 100 steam pipe ruptures in service.!® The pipes 
which failed were of copper and were of various shapes. 
The failures occurred after the pipes had been in service 
from twenty-four hours to ten years. Mr. Stromeyer, 
in this early work, attempts to estimate the fatigue 
stresses to which the individual pipes were subjected. 
At this time little was known about endurance pro- 
perties of metals and the methods of calculating stresses 
im pipe bends. This work, however, indicates an important 
pomt which appears to have been overlooked in later work 
on determining limiting design stresses for pipe bends, 
namely, that service failures are associated with cyclic, 
rather than with static, stress application. 

The Flexibility of Corrugated and Creased Pipe Bends.— 
Messrs. E. T. Cope and E. A. Wert have conducted 
numerous tests on various shapes and sizes of corrugated 
and creased pipe bends. These tests were for the purpose 
of determining the flexibility characteristics and were 
conducted with various types of loading.44 They con- 
cluded that the flexibility of the corrugated pipe bend is 
due mainly to a change in tangential length, increasing 
on the outside of the bend and decreasing on the inside 
of the bend, while little flattening of the cross section 
occurs. The creased bend appears to show somewhat less 
flattening of the cross section than a smooth bend, and 
owes its flexibility both to flattening and to the change in 
tangential length between creases. They determined the 
relationship between the measured flexibility of the 
corrugated and creased pipe bends and the calculated 
flexibility of smooth pipe bends of similar shape, dimen- 
sion, and under similar loadings. Messrs. E. A. Wert, 
8. Smith, and E. T. Cope have developed a series of 
graphs for the purpose of determining the correct pro- 
portions for ten of the most commonly used shapes of 
pipe under various operating conditions.!* 


THE DesIGN OF PIPING UNDER CONDITIONS OF VARIABLE 
STREssS. 


Operating Conditions of Steam Pipes in Service.—There 
are many ways by which a steam pipe may be stressed in 
service. In superheat systems the variation in steam tem- 
perature causes a corresponding variation in pipe line 
expansion with consequent variable stress. Changes in 
steam pressure will likewise create stress cycles. The 
piping system is subjected to a stress cycle each time it is 
placed in and out of operation. In addition to these, 
mechanical vibration of a piping system will induce cyclic 
stresses which, even though of small magnitude, super- 
imposed on an existing high state of steady stress may 
lead to failure. On shipboard the weaving of the ship’s 
structure may induce serious variable stresses in the 
piping. Some or all of these conditions in varying degrees 
of severity will exist in any piping system. 

A system of steam piping may be considered as a struc- 
ture to absorb a certain strain induced principally by 
temperature change in the pipe. A structure subjected to 
a certain stress will, if this stress exceeds the yield strength 
of the metal, distort, buckle, and collapse. This series of 
events will in general characterise a static failure of 
ductile material. A piping system, however, is not sub- 
jected to this type of loading. Once the specified strain 
is absorbed, no further motion leading to collapse is 
possible. Repeated applications of stram, provided the 
resulting induced maximum stress is beyond the endurance 
limit for the metal, will lead to fatigue fracture. 

It is difficult to visualise a service loading condition 
which would lead to piping failure with a single applica- 
tion of load. Professor Hovgaard in one of his papers 
shows a photograph of a 94in. pipe bend bent back upon 
itself, so that the angle between the two parts was about 
30 deg.1* There was complete collapse of the cross section, 
but no sign of fracture anywhere. 

Under service conditions the ultimate failure of piping 
will be fracture resulting from repeated applications of 
stress caused by temperature changes, pressure changes, 
vibrations, or from relative movement of pipe anchorages. 
Elastic failure signalised by the passing of the yield point 
has no direct connection with the type of-failure to be 
expected in piping systems. It is clear that variable 
stress, rather than static stress, considerations are the 
proper basis upon which to investigate the strength of pipe. 

The Mechanism of Fatigue Failure—If a reasonably 
ductile material, such as the steel from which steam pipes 


* “ Stresses and Reactions in Expansion Pipe Bends,’ by 
A. M. Wahl, “ Trans.,’’ Amer. Soc. Mech. Eng., FSP-50-49, 1927. 

8 J. J. Guest, Phil. Mag., Vol. 50, 1900, p. 69. 

® “ The Flexibility of Plain Pipe,’ by J. R. Finniecome, THE 
ENGINEER (Eng’and), Aug. 17th, 1928, p. 162; Aug. 24th, 1928, 
p- 199; Aug. 31st, 1928, p. 218; Sept. 7th, 1928, p. 246. 

10 “The Elasticity and Endurance of Pipe Lines,” by C. E. 
Stromeyer, Engineering (Engle Tune 19th, 1914, p. 856. 

il * Load Deflection Relat* orge, Plain, Corrugated, 
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are commonly made, is subjected to steady load or only a 
few cycles of repeated load, highly localised stress will not 
cause appreciable damage, provided the average stress is 
below the yield point of the material. In the areas where 
high local stresses exist, yielding occurs and the stress 
tends to equalise across the section. Where the material 
is under many cycles of repeated load of sufficient mag- 
nitude, the localised yielding leads to embrittling in these 
areas from cold work. The sliding of layers of metal 
within crystals, one upon the other, gradually leads to 
the development of minute cracks which spread and 
enlarge, leading to ultimate fracture. It will be appre- 
ciated that the area of highly localised stress may be small 
and that plastic flow may occur in this region long before 
the elastic properties of the piece as a whole may appear 
to be affected. 

It appears that for all metals a limiting stress exists 
below which no fracture will occur even after the applica- 
tion of an indefinitely large number of cycles of stress. This 
limiting stress for most steels is established between 
10° and 10’ cycles of reversed stress. As the stress is 
raised above this limit the failure will occur at fewer 
numbers of cycles. The limiting stress is known as the 
endurance limit of the metal. In all cases the endurance 
limit is well below the static tensile strength, and has been 
determined usually to be a certain percentage of this latter 
value. There does not appear to be any connection between 
the endurance limit and the elastic limit as measured in 
static tests. 

Local areas of high stress may be caused by abrupt 
changes in sectional dimensions, such as at a hole in a 
plate or at a shoulder on a bar. Likewise, scratches, 
grooves, notches, or internal discontinuities in a metal 
will cause localised concentration of stress. A serious con- 
dition arises when corrosion of metal is accompanied by 
cyclic stressing. The cyclic stress accelerates the corro- 
sion and the corrosion in turn causes areas of high stress 
concentration in the corrosion pits and cracks. This 
mutually intensifying action will lead to early failure or 
failure at considerably lower stresses than indicated by 
values of the endurance limit." 

The Limitations of the Theory of Elasticity in Analysing 
Stress in Corrugated and Creased Bend Piping.—The mathe- 
matical theory of elasticity based on the work of Saint 
Venant affords a means of determining the distribution of 
stresses in many complex shapes. Often, however, the 
application leads to differential equations, which are 
impossible of solution. The fundamental assumptions 
underlying the theory are that the material in which the 
state of stress is to be investigated is perfectly elastic, that 
it is homogeneous, that it is infinitely divisible, and that 
it is isotropic. Although obviously these assumptions 
are not valid in the case of most materials, such as steel, 
for instance, the method yields results which represent 
an average correctness for the aggregate of crystals which 
go to make up the structure of the metal. In certain cases 
where two-dimensional problems of elasticity are to be 
solved, recourse may be had to photo-elastic methods | 
where exact mathematical solutions may not be obtained. | 





The analysis of the state of stress existing in the corru- | 


gated and creased bend piping under various types of | 
loading appears to be a problem for which no rigorous 
mathematical solution is possible. 

The General Scheme of Investigation—The presence of 
corrugations or creases in a pipe, while increasing the | 
flexibility, also acts to increase the stress. If fatigue tests 
are made on these pipes so as to determine an endurance | 
limit for each given type, it will develop that the stress | 
at this endurance limit when computed from the ordinary 
Rankine formule of mechanics, is far different from the 
stress corresponding to the known endurance limit of the 
steel. For the purpose of determining the stress at which | 
the pipes were operated in fatigue tests, the bending | 
formula was used 


Me 
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position in consequence is shown by the closing down of 
the rolling mills for two weeks. The steel works is stated 
to have an accumulation of finished products in excess of 
the present demand. TheGovernment has been approached 
on the matter and it is expected that steps will be taken 
to remedy the position, though Dr. van der Byl declines 
to say what the steps are likely to be, beyond remarking 
that “ the Government will do the right thing.” At the 
annual meeting of the Corporation, awhile back, Dr. van 
der By] gave the impression that the principal cause of the 
loss of £266,000 on the first year’s working was the fact 
that the whole of the works was not operating until 
towards the end of the period and also railway tariffs had 
been increased, but apparently dumping is now advanced 
as the principal factor. Quite recently also Dr. van der 
By] stated that the remarkable industrial expansion of the 
Witwatersrand necessitated the erection of an additional 
blast-furnace, the increasing of the capacity of the heavy 
rolling mills, the erection of a foundry and a plate mill and 
additional producing plant, so that the latest development 
is difficult to understand. There is no doubt that, thanks 
to the boom in the Union’s gold mining industry, the 
works started under extraordinarily favourable circum- 
stances. It may be that there has been over-optimism 
arising from an under-estimate of the capacity of the 
great steel producing countries to reduce their costs. If 
it is now found necessary to increase largely the duties 
upon imported iron and steel products, the promise that 
consumers in this country would benefit by the new works 
is unlikely to be fulfilled. Hopes are being expressed that 
the Government will shortly issue a statement on the 
prospects of the industry, and that it will bear in mind 
that any substantial rise in industrial costs must have 
calamitous consequences in this country. It would 
jeopardise the exploitation of low-grade ores, stifle the 
hopes of base mineral exploitation, shatter the plans of 
expansion, and seriously affect industrial and mining costs. 
Men intimately connected with the iron and steel trade 
express disbelief as to there being dumping and point out 
that almost every country which exports goods sells them 
at a lower price abroad than for home consumption. This 
is a standard practice, but does not mean that the goods 
are being dumped. In any case, they say, a heavy dump- 
ing duty, amounting in some cases to 115 per cent. of the 
f.o.b. price, has already been imposed on iron and steel 
products from Belgium, Luxemburg, and Germany, in 
addition to the normal duty. In addition, the local product 
enjoys an enormous natural protection through sea freights, 
coast charges, and railage. For example, rails, which cost 
£4 per long ton f.o.b., cost over £12 at Johannesburg ; 
piping costs £9 per ton f.o.b.; and the local firms at 
Johannesburg realise £27 for sales there. “ If this is not 
sufficient protection,” said the head of a large steel 
concern, ** the local industry should not exist.” 








The Editor is always happy to print short announcements o 


| contracts and orders in this column provided they are sent to him 


in time to have news value and that they are likely to interest readers. 


— oa 


THe Mirriees Watson Company, Ltd., has obtained a con- 
tract for a further set of pumping plant for the Mid-Kent Water 


| Company, to be installed at the Newnham pumping station. 


The installation comprises two multi-stage turbine type com- 
bined bore-hole and booster pumps, each capable of delivering 
40,000 gallons of water per hour, against a total head of 740ft., 
when running at 1160 r.p.m., and two 22-kW generators driven 
by rope pulleys from an extension shaft of the bev! gears of the 


| pumping sets. 


In this formula M is the value of the applied bending | 


moment, I/c is the value of the section modulus of the 
basic pipe. In order to determine this value, the moment 
of inertia I of the cross section was computed from dimen- 
sions of the pipe before being corrugated or creased. The 
value of c was likewise taken as the radius of the outer 
surface of the basic smooth-walled pipe. This equation 
then yields values for stress S, which are nominal values. 
The term “nominal stress’’ has been applied to this 
quantity. The ratio of the endurance limit for the steel 
to the endurance limit of the pipe, when the latter is 
expressed in terms of nominal! stress, will then be a direct 
indication of the stress multiplication effect due to the 
corrugated and creased bend shapes. The writer has 
called this factor the “ stress intensification factor,” and 
has given it the designation N. 


In addition to the determination of the stress intensi- | 


fication factor, a method was developed for determining 
the stress distribution in pipes from internal pressure 
and from applied bending moments. This method employs 
the use of strain gauges applied to the outside of the pipe 
wall and involves the calculation of the critical stresses 
at the inner pipe wall surface derived from these external 
strain measurements. 
(To be continued.) 








Dumping and the Pretoria Steel 
Works. 


(By Our South African Correspondent.) 


Tue 8.A. Iron and Steel Industrial Corporation claims 
that its Pretoria Works, which started last year, have 
lost hundreds of thousands of pounds through the heavy 
dumping of iron and steel products in the Union. This 
statement has just been made by Dr. H. J. van der Byl, 
chairman of the Corporation. The seriousness of the 





14 For an excellent summary of this complex subject see 
“‘ Corrosion-Fatigue of Metals,” by H. J. Gough, the Journal 
of the Institute of Metals (England), Vol. XLIX, 1932. Also 
“The Influence of Chemically and Mechanically Formed 
Notches on Fatigue of Metals,” by D. J. McAdam, jun., and 
R. W. Clyne, Journal of the National Bureau of Standards, 
Vol. 13, October, 1934. This paper includes a selected biblio- 


graphy. 











Kryn anp Lany (1928), Lrp.—On page iv of the Supple- 
ment accompanying last week’s issue, an error occurred in the 
captions to Figs. 12 and 13, representing a Campbell cold- 
starting oil engine and a Coborn air-cooled petrol engine respec- 
tively. These two exhibits were labelled “ Browett-Lindley,” 
whereas they should have been labelled ‘‘ Kryn and Lahy.” 


Tue InstiruTion or Highway ENGINEeERS.—The Council 
of the Institution of Highway Engineers has recently appointed 
as its secretary Mr. A. T. Hobbs, M. Inst. C.E., who is, in 
addition, secretary of the Institution of Water Engineers and a 
member of the firm of Ritchie and Partners, reinforced con- 
crete engineers. By arrangement, the Institution of Highway 
Engineers has now moved to the offices of the Institution of 
Water Engineers, at Parliament Mansions, Orchard-street, 
Victoria-street, 8.W.1. 


WESTERN ELEcTRIC AND POWER CHANGE-OVER.—-At the 
beginning of 1934 Western Electric reported in the Press a scheme 
whereby it offered co-operation with exhibitors and electric 
supply undertakings to cover the change-overs from D.C. 
and odd frequency A.C. to a standard 50 cycles A.C. supply. 
This scheme is now being reissued to cover the introduction of 
new types of sound systems, and also the reduction in charges 
for changing over the sound system and its associated conver- 
sion apparatus, and the supply undertakings are being notified 
of the amended scheme. 


Books oN Merats..-The Appleby-Frodingham Steel Com- 
pany, Ltd., Seunthorpe, Lincs., has produced a pocket book 
of some 350 pages giving specifications of its rolled steel products, 


| which include slabs, angles, channels, joists, tees, special and 


standard sections, girders, &c. The book concludes with a 


| general information section giving formulz, tables, &c., appe - 
lu- 


| minium Casting (1903) Com: 


taining to constructional work. From the Birmingham 
ny, Ltd., Smethwick, Birmingham, 


| we have received a new publication, ‘‘ Birmal Technical Data,” 





a loose-leaf book of data sheets containing comprehensive 
technical information relating to the composition and physical 
and mechanical properties of seventeen distinct light alloys of 
aluminium and four alloys of magnesium. Each data sheet, 
all of which are printed on one side only, gives a brief statement 
of the properties and applications which are characteristic of 
the alloy to which it refers. The price of this book is 2s. 6d. 
net. e Northern Aluminium Company, Ltd., has sent us 
copies of Sections A, B, and C of its “ Noral ” handbook, which 
is designed to give concise information regarding the company’s 

ucts. This handbook is also in loose-leaf form. Section A 
contains general information, Section B deals with sheet and 
plate, and Section C with extruded sections. The books give 
details of the various alloys available, together with their 
physical properties, manufacturing limits, tolerances, and 
specifications. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b, steamer, 


A Steel Plate Export Agreement. 


Although negotiations between the British and 
Continental steel makers which were postponed until the 
end of Séptember have not been formally resumed, the 
steel plate makers have reached an agreement regarding 
expoit tradé which possessés some interesting features. 
In quoting on export orders the British plate makers have 
agreed to take as the basis of their quotation the Con- 
tinental makers’ price list for Thomas basic quality steel 
plates. The Cartel selling organisation some time ago 
worked out c.i.f. prices for practically every port in the 
world, and the British have now undertaken to quote a 
price which, with the addition of normal freight, an extra 
of 12s. 6d. per ton for Siemens-Martin quality and any 
other quality extras which may be ruling at the time, 
will not be less than the Continental quotation for the 
market concerned and in some cases 2s. 6d. higher. The 
Indian, Canadian, and New Zealand markets, however, 
are excluded from the operation of this agreement, 
which applies to all kinds of plates excepting ship-plates. 
The British works are permitted to waive their normal 
extras for British standard specifications for the 
Empire markets. At the same time, the British have 
undertaken not to quote in Cartel home markets without 
the permission of the Cartel. Whilst views upon this 
arrangement differ. it is not thought that many of the 
important markets will be affected, as the British f.o.b. 
price of £7 15s. would work out at more than the necessary 
margin above the Continental quotation. For some of 
the African markets, however, such as Kenya, the c.i-f. 
quotation may be substantially raised. It is also 
suggested that difficulties will be experienced by exporters 
in working the arrangement. Reports are current that 
arrangements affecting other descriptions of steel, are in 
contemplation, 


Iron and Steel Imports. 


The imports of iron and steel as shown by the 
Board of Trade Returns were smaller in August than for 
some months, the total being only 74,314 tons. This was 
the lowest figure recorded since 62,700 tons in April of this 
year, and before then it is necessary to go back to April, 
1933, to find so low a tonnage. The imports of pig iron 
in August reached 8457 tons, compared with 4974 tons in 
July ; but of this quantity 6966 tons came from British 
India. There was a marked reduction in the imports of 
blooms, billets, and slabs from 20,839 tons in July to 
15,926 tons in August. Of this total France sent 6790 tons 
and Belgium 3]21 tons, whilst 5973 tons came from British 
countries, the greater part probably coming from Canada. 
There was an increase in the imports of iron bars, from 
754 tons in July to 1184 tons in August. Sheet bars, how- 
ever, fell from 5628 tons to 2911 tons in August, the whole 
of this total coming from Belgium. On the other hand, the 
imports of wire rods jumped to 5673 tons, compared with 
3988 tons in the previous month ; but general descriptions 
of steel were lower at 12,232 tons, compared with 18,263 
tons in July. Little change was noticeable in the imports 
of girders, beams, joists, and pillars, the total for August 
being 5283 tons, against 5969 tons in July. Of the August 
total Belgium contributed 3500 tons and France 780 tons. 
A notable drop occurred in the imports of hoop and strip, 
which declined from 8773 tons in July to 5872 tons last 
month. Plates and sheets, not galvanised nor tinned, also 
showed a decline, the imports being 5532 tons for July and 
3315 tons for August. The imports of cast tubes, pipes and 
fittings were insignificant and totalled only 123 tons, 
against 340 tons in July. The figure for wrought descrip- 
tions of tubes, however, reached 1379 tons, against 1414 
tons in the previous month. The quantities of railway 
material brought into the country, however, dropped con- 
siderably to 1069 tons, compared with 2633 tons in July. 
Of the importing countries the largest quantity came from 
Belgium with 26,735 tons, France coming second, but a long 
way behind, with 11,614 tons, whilst the total from British 
countries, excluding India, was 11,491 tons. Imports from 
India reached 6976 tons and consisted entirely of pig iron. 


Our Iron and Steel Exports. 


The exports of iron and steel as given in the 
Board of Trade Returns show that, in spite of the holiday 
conditions ruling in August, overseas trade was fairly well 
maintained, although the tonnage declined from 205,741 
tons in July to 202,497 tons last month. The exports of pig 
iron in August were 11,307 tons, compared with 11,982 
tons in July. Of this quantity France was the best 
customer, taking 1737 tons, whilst Belgium took 1207 
tons. The exports of general descriptions of steel showed 
an improvement last month to 17,495 tons, against 15,353 
tons in July. The largest quantity of this material was 
exported to India, the figure being 2958 tons, New Zealand 
coming next with 2194 tons, and South Africa third with 
2144 tons. A slight improvement was reported in the 
quantities of girders, beams, joists, and pillars sent abroad 
at 2761 tons, against 2246 tons in July. Hoop and strip, 
however, dropped slightly, the exports being in July 4727 
tons and in August 4253 tons. Exports of plates and sheets, 
not galvanised and not under }in. thick, declined from 
12,929 tons in July to 10,684 tons in August, the decline 
being principally to Canada, who only took 278 tons in 
August, compared with 1062 tons in the previous month. 
On the other hand, Russia took 2066 tons, against 1104 
tons in July. The exports of plates and sheets under tin. 
thick also declined somewhat from 14,647 tons in July to 
12,530 tons last month. Of the August total the Argentine 
took the largest quantity with 3643 tons, Canada account- 
ing for 1803 tons, and British India 1315 tons. A slight 
increase was noted in the exports of galvanised sheets to 
22,464 tons, compared with 19,739 tons in July, whilst the 
exports of tin-plates for August were 28,505 tons, compared 


28,206 tons for July. Of the August total South Africa 
took 8376-tons and India 4789 tons. The quantities of new 
steel rails sent abroad was 13.818 tons and of sleepers and 
fish-plates 3886 tons, tires and axles 1604 tons, and railway 
wheels and axles complete 7240 tons. Great Britain’s best 
customer for iron and steel materials in August was South 
‘Africa, which took 23,885 tons, British India coming next 
with 22,454 tons and Australia third with 16,756 tons. 


The Pig Iron Market. 


Although the pig iron-trade does not develop 
fresh features, judging from the appearance of the market, 
the demand continues to expand slowly in most districts. 
This promises well for an increase in production in the 
near future, since the makers are in a sound position as 
regards orders on their books and the current production 
is going into consumption. For some weeks now the 
business passing has consisted chiefly of small parcels, but 
the aggregate tonnage is substantial and, added to the 
quantities represented by long-term contracts in the hands 
of the producers, represents a very satisfactory total. 
There have been occasions this year when the situation 
appeared ripe for the putting into blast of additional 
furnaces, but the producers seem chary of committing 
themselves. Possibly they view the inclination of con- 
sumers to buy from hand to mouth with some distrust 
and it has to be admitted that this kind of business is 
liable to fluctuate in volume. The position on the North- 
East Coast does not vary much. The producers are making 
deliveries against running contracts, which reach a heavy 
total, and the day-to-day demand is sufficient to absorb 
the surplus left when these commitments are satisfied. 
Only three furnaces are producing foundry iron on the 
North-East Coast and rumours are again current that 
fresh plant may be put into operation. Export business 
is not sought after in view of the home trade position and 
political uncertainty abroad. In the Midlands the situa- 
tion is satisfactory, as the makers are well booked and, 
apart from this, the requirements of the consuming trades 
during the first half of September showed a marked 
improvement upon the previous month’s trading. The 
foundries are displaying more interest in the market 
and there has been an expansion in the demand for superior 
qualities of pig iron from the engineering foundries. 
Business in pig iron in Scotland has not varied much for 
some weeks. With the close of the holiday season con- 
sumers, particularly the light castings foundries, are 
taking more iron and the outlook is promising for a further 
expansion during the winter. The requirements of the 
textile machinery makers, however, remain poor. The 
hematite pig iron market has been rather quiet as regards 
new business, but deliveries on an important scale con- 
tinue to be made to the steel works. The export trade has 
been adversely affected by the international complications. 


Iron and Steel Production. 


The monthly statement of the British Iron and 
Steel Federation shows that the production of iron and 
steel, as usual, declined during August; but this was a 
seasonal movement due to the holidays. There was no 
change during the month in the number of furnaces in 
blast, which was maintained at ninety-eight. The pro- 
duction of pig iron in August amounted to 543,400 tons, 
compared with 547,300 tons in July, and 503,300 tons 
in August, 1934. The month’s production included 
128,200 tons of hematite, 267,500 tons of basic, 122,200 
tons of foundry, and 13,700 tons of forge pig iron. The 
production of steel ingots and castings amounted to 
759,900 tons in August, compared with 803,300 tons in 
July and 667,000 tons in August, 1934. The following table 
shows the average monthly production of pig iron and 
steel ingots and castings in 1913, 1920, 1929, 1932, to 1934, 
and the production in each month since August, 1934 :— 


Pig iron. Steel. 

Tons. Tons. 
1913—Monthly average 855,000 638,600 
1920 2 o 669,500 755,600 
1929 oe oa 632,400 803,000 
1932 ‘a a 297,800 438,500 
1933 o oad 344,700 585,300 
1934 ‘9 % 498,200 738,300 
1935—May.. 558,900 853,300 
June 529,300 770,000 
July. . 547,300 803,300 
August 543,400 759,900 


The Midlands and South Wales. 


The finished steel trade in the Midlands is begin- 
ning to feel the expansion in demand which usually takes 
place in the autumn. Business in semi-finished steel is 
particularly active and all the producing works are 
engaged practically at capacity. The situation in this 
respect is more satisfactory to the makers than to the 
consumers, some of whom complain that they are unable 
to obtain their deliveries on time. The volume of business, 
in fact, reaching the British steel works as a result of the 
Anglo-Continental agreement and arrangements made 
between the British makers and consumers would seem 
considerably to exceed the expectations originally enter- 
tained. The prices of billets have remained unchanged 
for a long time, and whilst there is no likelihood of their 
being reduced, consumers do not anticipate any increase, 
as it is understood the authorities would regard with dis- 
favour any movement of this kind. The quotation 
remains unaltered at £5 10s. for untested billets of 500-ton 
lots, whilst for acid carbon billets the price ranges from 
£6 15s. for rivet forgers’ quality up to £11 7s. 6d. for 1-5 per 
cent. to 2 per cent. carbon. No relaxation is apparent in 
the demand for structural material. For some time the 
call has been principally for the heavier sections, but 
latterly the trade in the lighter sorts has shown some 


Export quotations are 


paté obtaining attractive orders during the next few 
weeks. Business in small bars is maintained at a high 
level and most of the re-rolling works are operating nearly 
at capacity. Prices are unchanged at £8 12s. less a rebate 
of from 2s. 6d. to 5s. The works which remain inde- 
pendent of the Association, however, quote £7 12s. 6d. d/d 
Midlands, whilst the general price for export is £6 17s. 6d. 
to £7. An active business also is passing in strip, the basis 
quotation for which is £9 7s. The demand for this material 
has gathered strength since it was realised how drastic a 
cut had been made in the imports by the agreement 
with the Cartel. Busier conditions have developed 
in the South Wales market and the works can see their 
way to maintaining a good rate of employment for the 
remainder of the year. There is a brisk demand for railway 
and structural materials, which seems likely to continue. 
The tin-plate trade is working at about 55 per cent. of 
capacity, but lately sales have been about 10 per cent. 
below the production. 


Current Business. 


The Air Ministry has given orders for seventeen 
hangars, to be built in the West of Scotland, which will 
involve the use of 15,000 tons of steel. Firms which have 
secured the business are Sir William Arrol and Co., Ltd., 
Glasgow; Redpath, Brown and Co., Ltd., Glasgow ; 
William Bain and Co., Ltd., Coatbridge ; and Alexander 
Findlay and Co., Ltd., Motherwell. Handley Page, Ltd.., 
have obtained a contract for bomber aeroplanes from the 
Air Ministry. Beyer, Peacock and Co., Ltd., Manchester, 
have received an order for four articulated steam loco- 
motives for the Iranian Government railways. The 
machinery of the Ellerman Hall liner “ City of Yoko- 
hama ”’ is being overhauled by the Wallsend Slipway and 
Engineering Company, Ltd. As a result of co-operation 
between the Standard Brass and Iron Foundry, Ltd. 
(associated in South Africa with J. Stone and Co., Ltd., 
of Deptford), and Edgar Allen and Co., Ltd., Imperial 
Steel Works, Sheffield, a new steel foundry will shortly 
commence production at Benoni, Transvaal. Edgar 
Allen and Co. (South Africa), Ltd., will undertake the 
sale in South Africa of the production in conjunction with 
the existing organisation and the Standard Brass and 
Iron Foundry, Ltd. The production will include general 
engineering castings, such as skip wheels, tappets, cams, 
&c., and various alloy steel castings for special purposes. 
The Department of Overseas Trade reports that the 
following contracts are open for tender :—South African 
Railways and Harbours: mild steel hex. tapped buffer 
nuts (Johannesburg, October 28th); Prieska Munici- 
pality : excavation, foundation, and construction work 
and supply and installation of motor-driven pumping 
plant, water purification plant, pipes, fittings, &c. 
(Prieska, October 28th); Indian Stores Department : 
supply of a tire boring machine (Simla, October 3rd) ; 
Controller of Stores, N.W. Railway, Lahore: coupling 
rods (India, October 15th); Argentine State Oilfields : 
two duplex horizontal pumps (motor driven) for cement- 
ing oil wells, 1200 steel boiler tubes and 140 steel stay 
tubes (Buenos Aires, October 9th); 63,570 kilos. of 
various types of steel for springs, stays, tools, &c. 
(Buenos Aires, October 14th); two electric capstans, 
300 m. of cable, two fairleads and eight electric hoists 
(Buenos Aires, October 16th); eight steel bridge spans 
of 5-50 m. and one steel bridge span of 10-80 m. (Buenos 
Aires, October 17th); Kampsax Consortium, Teheran : 
railway plant, including locomotive and wagon turn- 
table, weighbridges, swing gates, water cranes, pumps, &c. 
(Teheran, October 15th). 


Copper and Tin. 


The expectations that the American domestic 
price for electrolytic copper would be advanced have 
been realised, and the quotation has now returned to the 
level of 9c. ruling when the National “Code” was in 
force. This movement followed fresh heavy buying by 
American consumers, who, being evidently apprehensive 
of a rise, took considerable quantities at the price of 
8-50c. On the export side of the market, also, buying 
has been active, although not upon the same scale as in 
the American home market. Prices have fluctuated 
somewhat and the quotation may be called 8-60c., or 
about £39 c.i.f. Europe. There is no doubt that a con- 
siderable export demand remains unsatisfied owing to 
the difficulties of arranging for payment. There have been 
some heavy Italian purchases, but not so large as would 
have been the case had finance been assured. So well 
sold are the producers that they no longer like selling 
for far forward delivery, and reports are current of con- 
sumers pressing for their deliveries to be accelerated. 
The American statistics show that the world’s copper 
stocks fell by 20,000 tons during August to 550,000 tons 
at the end of the month, whilst the stocks in America 
were reduced from 263,300 tons to 248,000 tons. The 
London standard market has reacted to the improved 
conditions, and prices have shown a tendency steadily 
to advance, in spite of a certain amount of profit taking. 
Producers who sold copper some weeks ago as a hedge 
have helped to strengthen the market by buying back 
the metal.... The tin market has not been particularly 
interesting since the meeting of the International Com- 
mittee last week, when it was decided to maintain the 
quota unaltered at 65 per cent. for the last quarter of 
the year. The increased supplies which it was expected 
would make their appearance on the market towards the 
end of September have not yet materialised, and the 
margin between cash and three months tin remains at 
the unsatisfactory figure of £10 to £12. Shipments of 
English tin from Liverpool to the United States continue 
on an important scale. Continental buying has been 
disappointing and seems to have been affected by the 








with 29,653 tons in July. The export for railway 
material varied little, being for August,28,979 tons, against 





improvement. Most of the constructional engineers are 
not only well employed on substantial contracts, but antici- 


disturbed political position. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 
joists, 22s. 6d.; plates and sections, 15s. 


Current Prices for Metals and Fuels. 


Steelmakers : 


PIG IRON. 


Home. 
(D/d Teesside Area) 
N.E. Coast— £ s. d. 
Hematite Mixed Nos. 310 6.. 
No. 1 a od Oe 
Cleveland— (D/d Teesside Area) 
No. 1 wt 310 0.. 
No. 3 G.M.B. S*F2.8:.% 
No. 4 Forge oo SAS i 
Basic (Less 5/- rebate) .. 310 0 
MipLanpDs— 
Staffs— (Delivered to Black ene Station) 
North Staffs. Foundry 241 -Oa 
»» » Forge So Bred... 
Basic (Less 5/— rebate)... 315 0.. 
Northampton— 
Foundry No.3 .. .. 3 7 6. 
Forge 3.2.6. 
Derbyshire— 
No. 3 Foundry ei, 
Forge 3.60. 
ScoTLanp— 
Hematite, f.o.t.furnaces 313 6. 
No. 1 Foundry, ditto 312 6. 
No. 3 Foundry, ditto 310 0. 
Basic, d/d (Less 5/- rebate) 310 0... 
N.W. Coast— (3 14 6d/d Glasgow 
Hematite Mixed Nos. .. 13 18 6 ,, Sheffield 
44 6 


MANUFACTURED 


» Birmingham 


TRON. 


Home. 
Lancs.— &£ «ed. 
Crown Bate! et ot am Woes. 
Best Bars : So TG Ses 
S. Yorrs.— 
Crown Bars 912 6. 
Best Bars 12, 4. 
MipLanps— 
Crown Bars os SBE 0.2 
Marked Bars (Staffs. ie oe ee 
No. 3 quality oe ce FIO’ O. 
No. 4 ~ oe 8 006. 
ScoTLanpD— 
Crown Bars .. .. .. 912 6. 
Best.. . 10.2 6. 
N.E. Coast— 
Common Bars am. 0t, a © os 
Best Bars eee: at he 
10 12 6. 


Double Best Bars .. 


STEEL. 


LONDON AND THE SovuTH— Home. 
£ s. 
Angles 8 10 
Tees.. 9 10 
Joists 817 
Channels. . te 8 15 
Rounds, 3in. and up 9 10 
a under 3in. 8 14 
Flats, 5in. and under 8 14 
Plates, jin. (basis) 9 0 
“ fein. .. 9 5 
i fin. .. 9 10 
» fein. .. 9 15 
7 fin. .. 9 10 
NortH-East Coast— £ s. 
Angles 8 7 
Tees. . 97 
Joists 8 15 
Channels. J 8 12 
Rounds, gin. and up oe 9 
- under 3in. 8 12 
Plates, jin. .. 8 15 
” fein. .. 9 0 
a fin. .. 9 5 
a fein. .. 9 10 
- fin. . 9 5 
Boiler Plates, jin. 9 5 


cooco SPeRoaacco® 


MIDLANDS, AND LEEDS AND DistRIcT— 


Zs 
Angles 
Tees.. 
Joists 
Channels. 
Rounds, 3in. and up 

25 under 3in. 

Flats, 5in. and under 


= — 
tw & 3 bo w «1 «I 


©eovevset © O©BWHO WMHS wO 
_ 


Plates, jin. (basiz) 17 
“a fgin. .. 2 
» din. .. 7 
* jsin. .. 12 

jin. 5 
7 


Boiler Plates, Se 


d. 


Qoanen 


Export. 
£ 8s. d. 
3 2 0 
3 3 6 
3 4 0 
3.1 6 
3 0 6 


Export. 
E.mtds 
9 56 0 
915 0 
815 0 
915 0 
10 0 0 
Export. 
£ s. d. 
1 +6 
8 7 6 
7 7 6 
712 6 
8 7 6 
7 0 0 
700 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
% s. d. 
i Oe 
8 7 6 
Fini 6 
712 6 
6 hog 
710 0 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
£ 8s. d. 
* 420 
8 7 6 
Lin tei (O 
712 6 
8 7 6 
710 0 
817 6 
715 0 
8 0 0 
8 5 0 
810 0 
8 5 0 
715 0 





STEEL (continued). 


Home. Export. 
*LASGOW AND Districr— £ ad. £ s. d. 
Staal? ooo eth, angt Bega BouTies 
Pe aa ss ee te ee ae S ere 
CO es a2. ok. ae eee i. 
Channels... .. <« Tee Tes 712 6 
Rounds, 3in. win ae ee ae ee 8 7 6 
‘ under 3in. 812 0. 710 0 
Flats, 5in. and under @ 32° @:. $17. @ 
Plates, jin. (basis) 815 0. 7 6. 2 
os fein. .. 8:0 .0.. 8 0 0 
ae tin. .. 9 5 0. 8 5 0 
rs fein. .. 310*O. 810 0 
*” tin. .. Oo. S 8": 8 5 0 
Boiler Plates .. Te es - 
South Watres AREA— 24a £ s. d. 
Angles 8 7 6 FTG 
Tees. . TS 8 7 6 
Joists 815 0. ee ae 
Channels. . , 812 6. 7123 6 
Rounds, 3in.andup .. 9 7 6. ae 
Em under 3in. 8.2.6. 710 O 
, Flats, 5in. and under 812 0. $:.23-6 
Plates, jin. (basis) .. 817 6. 715 0 
: ieee! 911: ee ee oe 8 0 0 
ee: ee Dist DR. 8 5 0 
fin. .. sais ABO 8 10 0 
Fe Gms. 3) ele" @ 8 5 0 
IRELAND— BELFAST Rest or IRELAND. 
£s. d. £ s. d. 
Regie: 6 Palos AR ey 815 0 
Wes! LS OSS ROS 915 0 
SOB, ck ae ee ee we wee. ots 
Channels... .. : | «eRe a 
Rounds, 3in.andup .. 912 6. 915 0 
= under 3in. Te se Pt 9 4 6 
Plates, #in. (basis) o's | i ie 
a fein. .. 9 sO; , 7" ¢ 
‘< fin. .. 910 0. 912 6 
o fein. .. 915 0. 2.17.6 
vs fin. .. 912 6. 915 O 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £8. d: £ s. d. 
10-G to 13-G., f.o.r. 910 0.. 815 0 
14-G. to 20-G., d/d 10 15 0O.. 9 0 0 
21-G. to 24-G., d/d Par as oe 9 5 0 
25-G. to 27-G., d/d 1112 6.. 917 6 


The above home trade prices are for 4-ton adhe and over ; 
2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 
30s. per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 

Home. £ «a, d. 


4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots 13 7 6 
Under 2 tons ee ee 
Export: £12 15s. od., c.i.f. India. 


£11 5s. Od., f.0.b. other markets. 
Scandinavian Markets free. 


Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18/2 
Tin-plate Bars, d/d South Wales Works, £5 5s. Od. 


Billets. $s. d. 
Basic (0-33% to 0-41% C.) ba: GE +s 
» Medium (0-42% to 0-60%C.).. 7 2 6 
» Hard (0-61% to 0-85% C.) 712 6 
»  —»-~— (086% to 0-99% C.) .. 8 2 6 
éo » (1%C. ak up) - 812 6 
Soft (up to 0-25%C.),500tonsandup 5 10 0 
‘ 100to 250tons 517 6 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... ao: tie s@ 
FERRO ALLOYS 
Tungsten Metal Powder. . 3/3 per Ib. 
Ferro Tungsten 3/— per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to6p.c.carbon £21 15 0 7/- 
a oe 6 p.c. to 8 p.c. £21 0 0 7/- 
“ po 8 p.c. to 10 p.c. £21 0 0 7/- 
ie mm Specially Refined 
- Max. 2p.c.carbon £34 0 0 11/- 
= - » I p.c. carbon £36 5 O 11/- 
9 ” » 0-50p.c.carbon £37 5 0 12/- 
a Pe » carbon free .. 94d. per lb. 
Metallic Chromium 2/5 per Ib. 


£10 15 0 home 
£12 15 O scale 5/- p.u. 
£17 17 6 scale 6/- p.u. 


Ferro Manganese Golda) 
» Silicon, 45 p.c. to 50 p.c. 
75 p.c. ; 


” ” 


» Vanadium 12/8 per lb. 

» Molybdenum... 4/6 per lb. 

» Titanium (carbon deans, 9d. per lb. 
Nickel (per ton) £200 to £205 
Cobalt .. .. 5/6 per Ib. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, September 18th. 


CopPpER— 
CO re? £34 10 Oto £34 11 3 
Three months .. £34 18 Yto £35 0 0 
Electrolytic £38 5 Oto £39 0 ¢ 
Best Selected Ingots, d a Bir- 
mingham .. ea £38 10 0 
Sheets, Hot Rolled. £69 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 10}d. 10}d. 
»  Brazed (basis) 104d. 10}d. 
Brass— 
Ingots, 70/30,d/d Birmingham £30 0 Oto £31 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 94d. 94d. 
»  Brazed.. Lidd. 11 $d. 
Trin— 
Cash .. £226 17 6to £227 2 6 


Three months .. 


£214 0 Oto £214 10 O 
Leap £16 10 Oto £16 IL 3 
SPELTER ie Poke &: £15 10 Oto £15 15 OW 
Aluminium Ingots (British) . . £100 
FUELS. 
SCOTLAND. 
LANARKSHIRE— Export. 
(f.0.b. Grangemouth)—Navigation Unscreened 13/3 to 13,6 
»  Glasgow—Ell a Te ee 15/- 
Pe ss Splint “. d 17/6 
AYRSHIRE— 
(f.0.b. Ports)—Steam MR Ne ek Se PP ut eae Re 
FIFESHIRE— 
(f.0.b. Methil or Burntisland)— 
Prime Steam .. ‘ 13/— to 14/- 
Unscreened Navigation 13/3 to 13/6 
LorHi1ans— 
(f.0.b. Leith)}—Hartley Prime 13/6 to 13/9 
Secondary Steam .. oe 12/- to 12/6 
ENGLAND. 
YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams 18/6 to 21/6 
Furnace Coke 13/- to 16/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 13/9 to 14/3 
» Second . 13/3 to 13/6 
» Best Smull.. 10/6 to 11/- 
Unsereened 12/6 to 13/6 
DurHAmM— 
Best Gas.. .. 14/8 
Foundry Coke 19/— to 20/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 23/- to 25/- _- 
South Yorkshire Best .. . 20/- to 22/- -- 
South Yorkshire Seconds .. 17/- to 18/- - 
Rough Slacks. . 8/-to 9/- 
Nutty Slacks 7/-to 8/6 — 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 19/6 
Best Seconds 19/— to 19/44 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Best Bunker Smalls 12/6 to 13/6 
Cargo Smalls . . 11/6 to 12/6 
Dry Nuts 22/- to 26/- 
Foundry Coke 27/- to 40/- 
Furnace Coke. . 19/- to 22/6 
Patent Fuel 21/- 
Swansza— 
Anthracite Coals : 
Best Large 36/— to 40/- 
Machine-made Cobbles.. 41/- to 48/6 
Nuts 40/— to 48/6 
Beans 25/- to 30/- 
Peas sie 19/— to 23/- 
Rubbly Culm. 11/— to 11/6 
Steam Coals : 
Large Ordinary 18/— to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Per Gallon. 
3id. 
4d. 


Ex Ocean Installation. 
Furnace Oil (0-950 wand 
Diesel Oil Ay oas” Pa dist go iddel Eveg 
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French Engineering Notes. 


(From our ewn Correspondent in Paris.) 
Engineering. 


THE improvement in the mechanical engineering 
trades that was expected to follow upon the operation of 
the deflation decrees and the acceleration of the public 
relief works programme has not manifested itself, nor does 
there appear tobe much hope of an early recovery. 
Tendencies at the moment are distinctly unfavourable, 
particularly in view of the growing want of confidence in 
the efficacy of the decrees and of the difficulties that are 
again besetting gold currencies. The situation is the more 
serious because there is an absence of the usual indications 
of autumn recovery, by which it is possible to gauge trade 
prospects during the coming winter months. Firms pro- 
ducing material for national defence are generally 
well employed, and the railways are providing some busi- 
ness, especially in the transformation of steam locomotives 
and the construction of oil-electric locomotives, which 
appear to be superseding the petrol and compression- 
ignition engines with mechanical gears that have so far 
been mostly used for trial services. The Forges et Aciéries 
de la Marine et d’Homécourt have just completed three 
oil-electric locomotives for the railway between Pointe- 
Noire and Brazzaville, in French Equatorial Africa. The 
engines with Rateau superchargers develop 950 h.p., and 
the total weight of the locomotive is 84 tons. The com- 
mercial speed when hauling a load of 250 tons over the full 
distance of 319 miles with four stops is expected to be 
31 miles an hour. While every effort is being made to 
accelerate relief works there are many undertakings that 
have had to be slowed down or temporarily stopped. More- 
over, relief works are providing little activity to mech- 
anical engineers, for the reason that the men employed 
upon them object to the use of machinery which is not 
indispensable, and at Lyons they protested against the 
utilisation of mechanical excavators for the construction 
of a boulevard around that city. In bridge building the 
plans to reconstruct bridges which are too weak for the 
heavier road traffic of to-day would continue to provide 
work if many of the projects were not held up through 
financial difficulties. At Chateauneuf-sur-Loire the last 
of five bridges of the “‘ rigid suspension ” type over the 
Loire has been put into service. The bridge has a length 
of 276 m. and has four piers with short suspension cables. 
There is no navigation on the Loire above Nantes necessi- 
tating any great height of bridges. In machine tools 
business with private us>rs has been so small that 
makers have abstained from taking part in exhibitions, 
but as automobile manufacturers are their chief customers 
they have reserved space, for the first time, at the Motor 
Car Show to be held in Paris next month. 


Exhibition Works. 


Only eighteen months now intervene before the 
opening of the Paris Exhibition, which is to continue the 
series of great international shows, the last of which was 
held in 1900. Owing to the economic crisis there was 
danger of its being abandoned altogether, and it was only 
after long delay that the financial difficulties were sur- 
mounted, so that special efforts have to be made to get the 
Exhibition ready in time. The international regulations 
governing exhibitions do not allow of the one to be held 
in 1937 to come within the denomination “‘ universal,’’ but 
its title of “‘ Arts and Technique ’’ makes the Exhibition 
universal in the sense that there is no phase of human 
activity which is not included in that designation. The 
preliminary works include the partial demolition of the 
Trocadero, leaving only the two side galleries, which will 
be transformed and will flank a tower on an observational 
site from which terraces will descend to the Pont d’Iéan. 
This bridge is being widened by the construction on each 
side of three concrete piers faced with stone. Metallic 
arches will support a platform of reinforced concrete. The 
roadway along the bank of the Seine will pass under the 
approach to the bridge, in accordance with a practice 
which is being extensively adopted in Paris for dealing 
with cross traffic. The military warehouses within the 
area of the Exhibition grounds have been demolished for 
the construction of a permanent palace, and another will 
be built on the opposite side of the Seine, near the site 
of the Invalides railway station, which is also being pulled 
down. It is not yet known whether any of the projects 
for changing the appearance of the Eiffel Tower will be 
adopted, although it is generally supposed that nothing 
will be done to impair its mechanical simplicity. 


Motor Gliders. 


The flight in a motor glider from Paris to Turin, 
last week, by Captain Thoret was a noteworthy achieve- 
ment that attracted unusual attention at a time when the 
possibilities of this type of aircraft are being widely dis- 
cussed. The machine was an ordinary glider fitted with a 
25 h.p. engine, and, with two stoppages on the way, the 
pilot travelled from Le Bourget to the end of his first 
stage, a little beyond Chambéry, within twelve hours. He 
then crossed the Alps by way of the Mont Cenis Pass at an 
altitude of 3000 m. and reached Turin without incident. 
Captain Thoret is a specialist in gliding, which he has 
practised for many years and has acquired an almost 
instinctive skill in manceuvring planes in air currents. The 
glider with its large surface is safe in expert hands and the 
small engine may be regarded as providing auxiliary 
power and does not eliminate the necessity of utilising air 
currents, so that it has still to be seen to what extent the 
motor glider can be developed into a popular machine. It 
will necessarily be more exclusive, owing to the skill 
required in handling it, than the small aeroplane which is 
being evolved in various ways by amateurs. While some 
successes have been achieved with the small aeroplane, 
fears are expressed that there is risk of dang@r from over- 
confidence. In the case of the glider thef is no such 
fear, since it can only be handled by an experienced pilot 
who can make use of air currents without being entirely 
dependent on the engine. It remains to be seen whether 
the problem of economical flight will be solved more 
satisfactorily by the motor glider or the small aeroplane. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





Office, 
W.C., 








INTERNAL COMBUSTION ENGINES. 


433,222. February 14th, 1934.—-Smencers, M. Claude, 9, Rue 
Branly & Issy-les-Moulineaux (Seine), France. 

This silencer takes the form of a tightly coiled helix of wire 
wrapped round slots cut in the exhaust pipe, which is closed at 
the end, The helix is expanded somewhat at each end and the 
two ends are anchored to the pipe. By turning one end on the 
pipe the embrace of the helix can be varied. Exhaust takes 
place between the turns of the helix, which are forced apart 
longitudinally against the compression of the larger end turns. 
The device is said to operate satisfactorily at red heat. Also it is 
claimed that the power of the motor is not in any way reduced. 
This may be explained as follows :—The exhaust gases of 4 
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motor are expelled in a discontinuous way. The mass of the 
gases exhausted from a cylinder flows at great speed in the 
exhaust pipe, a partial vacuum being thus formed after the 
mass; when the mass reaches the turns of the helix they are 
spread aside the one from the other and then immediately 
closed again, so that no time is afforded to the air from the out- 
side to compensate the partial vacuum generated after the mass 
of gases. On the contrary, with the open exhaust the air from 
the outside is admitted to comp te the vi after the gas 
departure. The gases exhausted by the next cylinder will then 
have to overcome a lower pressure with the new silencer than 
with the open exhaust.—August 12th, 1935. 





ELECTRICAL APPLIANCES. 


433,274. April 17th, 1935.—Merat Caps ror Exectric Incan- 
DESCENT Lamps, The General Electric Company, Lid., 
Magnet House, Kingsway, London, W.C.2. 

This invention relates to metal caps for electric incandescent 
lamps, discharge devices and the like, having one or more 
contact pins insulated and protruding therefrom. Each contact 
pin fits into a hole in the metal of the cap and is insulated from 
the cap by means only of a layer of oxide formed on the surface 
of the metal before the pin is placed into the hole. The term 
“by means only” implies that there is no solid insulation 
between the pin and the cap other than the layer of oxide. It 
does not imply the absence of an air gap round any part of the 
pin. On the other hand, the pin must fit into a hole in the cap 
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closely enough to be attached to it (in part at least) by its 
reaction with the oxide layer on the sides of the hole. The cap 
consists of an aluminium tube A, slightly flared to admit 
the end H of a discharge lamp. The closed end of the tube A is 
pierced by two holes D. After the formation of these holes the 
entire surface of the aluminium is coated by electrolytic oxida- 
tion with the layer of oxide F. This layer is said to be resistant 
to voltages up to 1000 volts. The contact pins E are riveted 
through the holes, being insulated from the tube A by the 
layer F. They are connected to electrodes within the lamp by 
leads K passing through the seals J ; the pins are hollow ; the 
leads K pass within them and are soldered to the pins on the 
outside. The lamp envelope H is affixed to the cap by packing 
or cement G.— August 12th, 1935. 


CRANES AND CONVEYORS. 


433,104. October 6th, 1934.—Grass, W. Voorwinde, Pretoria- 
laan, 93.B., Rotterdam, the Netherlands. 


This grab has alternative purchases. The two ends A and B |. 


of the closing purchase are both brought through the head of the 
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grab and in normal working one of them, A, is attached to the 
hoisting rope, when the full effect of the purchase is produced. 
Both ends can, however, be shackled to the rope, when the 








urchase is halved and the 
grab buckets have extensions 
can be swung out to i 
August 8th, 1935. 


speed of operation doubled. The 
C, which are pivoted at D D and 
the ity as shown in Fig. 2.— 
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MACHINE TOOLS AND SHOP APPLIANCES. 


433,163. March 22nd, 1934.—SoipEeRInG Irons, W. W. Wise, 
7, St. Albans-road, Moseley, Birmingham. 
This is a gas-heated soldering bit. The bit itself is of copper 
and is hollow to provide a combustion chamber A with tangential 
outlets B B. It is fixed in a sleeve C of malleable iron slotted and 
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perforated to reduce the conduction of heat to the handle. Gas 

is supplied through the jet D, which can be adjusted by hand, 

and entrains air for combustion through the perforations of the 

sleeve C.—August 9th, 1935. 

433,214. February 10th, 1934.—Brarines ror Rotts, F. A. 
Miller and P. 8. Miller, Hitchin-road, Luton. 

The object of this invention is to provide a bearing arrange- 
ment for rolls such that they can be readily lifted out of their 
housings without disturbing the housings. The roll is mounted 
in two ball races A and B, the first of which is fixed axially in its 
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cage C, while the other is free to slide longitudinally in its cage D. 
Both the cages are positioned in the housings by spigots E E and 
secured by set-bolts F F. If the set-bolts are slacked off, the 
roll, with the ball race A and cage C, can be slid to the left to 
free the spigot on the right. The cage D is then slid to the right 
and the roll is free to be lifted out.—August 12th, 1935. 


433,258. January 2lst, 1935.—HypravLic BILLET-PIERCING 
Presses, Schloemann Aktiengesellschaft, Steinstrasse 13, 
Disseldorf, Germany. 

It is explained that in the process of piercing billets for tube 
making the billets may become bent, during reheating, and con- 
sequently be difficult to insert in the piercing press. The inven- 
tion is concerned with overcoming this difficulty. The billet, 
which is indicated by the crossed lines A, is introduced into the 
press transversely and is then squeezed between the two swage 
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blocks BB by the hydraulic rams CC. The mechanism of 
these rams, which is not disclosed, is such that they close con- 
centrically with the die D. The closure of the swage blocks 
straightens the billet and it is pushed into the die by the hollow 
ram E, as shown in Fig. 2. In the process it passes through the 
sizing ring F, which scrapes off scale and any fins. The gate G 
closes the end of the die and the piercing mandrel H is advanced 
to pierce the billet. Towards the end of the stroke of the 
mandrel the gate is raised, as shown in Fig. 5, and the end slug 
is extruded through a hole in the gate—August 12th, 1935. 


WATER PURIFICATION. 


432,852. February 4th, 1934.—Fiuters, F. W. Young, Upper 
Montclair, New Jersey, U.S.A. 

It is claimed that this design of drum vacuum filter obviates 

the complication of internal piping and trunnion ports. The 

periphery of the drum is divided up into sections by ribs A A, 
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aud outside these there is the filtering fabric. The interior of 
the drum is connected with a vacuum pump, and the whole is 
partly immersed in a trough of the liquid to be clarified. Each 
of the compartments between the ribs and the fabric com- 
municates with the interior of the drum by means of a fitting 
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Fig 2 


shown in Fig. 2. This fitting has a shoe-like valve B counter- 
weighted at C C, which opens and closes the opening D. As 
the drum rotates these valves open while the compartments are 
under water, so that the vacuum produces a cake on the filter 
cloth, and close during the remainder of the revolution, so that 
the vacuum is dissipated and the cake can be removed.— 
August 2nd, 1935. 


METALLURGY. 


432,828. May 18th, 1934.—MopiryInG THE MECHANICAL 
Properties or Ligut-metTat Autoys, I. G. Farben- 
industrie Aktiengesellschaft, Griineburgplatz, Frankfurt- 
on-the-Main, Germany. 

This invention relates to a process for modifying the 
mechanical properties of light-metal alloys especially high 


grade magnesium alloys, which have been subjected to a plastic | 


deformation (such as rolling or pressing) resulting in the appear- 
ance of an oriented crystalline structure in the deformed alloys. 
In certain types of shaping, especially in rolling alloys of 
magnesium, an orientation of certain mechanical properties 
has been observed in the shaped products, so that, for example, 
the values exhibited in respect of elongation, and, to a lesser 
extent, of yield point and elastic limit, are lower in the direction 
of flow (rolling) than im the direction transverse to said 
direction of flow. According to the invention, the light-metal 
alloy which has been plastically deformed and which exhibits 
lower mechanical properties (tensile strength, elongation, yield 
point, and elastic limit) in the direction of flow than in the 
transverse direction, is subjected to a succession of at least 
ten straightening operations, each involving a plurality of 
bending or twisting operations, until the original uniform 
orientation of the crystalline structure is destroyed and a twin- 
ning has been set up in the structure. The kind of modification 
obtained, or, rather, the particular kind of mechanical property 
influenced by the process depends substantially on the direction 
in which the straightening operation—which, of course, is not 
intended to be accompanied by any substantial change of shape 
—is performed. Thus, for example in passing sheets a large 
number of times through a set of straightening rolls in a direction 
parallel with the original direction of rolling, a very considerable 
increase in elongation is obtained, specially in the transverse 
direction to that of rolling, whereas the other mechanical 
properties remain substantially unaffected. At the same time 
it is observed that the length of the sheets in the direction of 
rolling is slightly reduced and their thickness is correspondingly 
i d, which ph are attrib ble to the alteration 
in the crystalline structure of the metal. If, on the other hand, 
a sheet be through the straightening hine trans- 
versely in relation to the original direction of rolling, an increase 
in all the mechanical properties (tensile strength, yield point, 
elastic limit, and elongation) in the direction parallel to that 
of rolling, is obtained and a corresponding decrease in these 
properties in the transverse direction to that of rolling. Finally, 
if a sheet be subjected to a large number of straightening opera- 
tions, carried out alternately parallel and transversely to the 
direction of rolling, a considerable degree of equalisation of 
the mechanical properties is obtained. The optimum number of 
straightening passes for obtaining the maximum values in the 
several directions depends on the nature of the alloy to be 
treated and on the machine employed. In the case of high 
grade magnesium alloys containing, for example, about 1-5-2 
per cent. of manganese, or 6 per cent. of aluminium, | per cent. 
of zine, and 0-2-0-3 per cent. of manganese respectively, in 
addition to pure magnesium, the best results were obtained with 
about 125 passes through a nine-roll straightening machine. 
A higher number of passes through this machine ultimately 
led to the destruction of the workpiece.—August 2nd, 1935. 











MISCELLANEOUS. 


432,827. May 9th, 1934.—A By-passinc Vatve, Dorman 
Long and Co., Ltd., Zetland-road, Middlesbrough, and W. 
Stead, 43, Roseberry-road, Grove Hill, Middlesbrough. 

This device is put forward specially for dividing the stream 
of benzole in a fractional distiliing plant into two streams, 
one going to the fractionating column and the other to a storage 
tank. The main stream enters at A and can be observed through 
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the transparent window B. 
branches © and D. These branches communicate with the 
inlet chamber E through the ports F and G, which are controlled 
by the valve H. The valve is of such a width that while either 
port can be opened or closed it is not possible to close both 
ports at one time. Flooding is thus obviated. The mechanism 
for operating the valve needs no description.—A ugust 2nd, 1935. 


432,850. January 2lst, 1935.—Sarety BLastinc CARTRIDGES, 
Société Anonyme d’Arendonck, Arendonck, Belgium. 
This present invention relates to safety cartridges of the 
type in which a blasting explosive is accompanied by substances 
adapted to prevent the ignition of fire-damp or of coal dust by 


It is discharged through the two 


the deflagration of the explosive. Substances found suitable 
for that p se can be divided into four chief categories : 
(1) Volatilisable salts, such as inorganic chlorides, bromides, 
and fluorides, particularly sodium and potassium chloride, 
calcium fluoride ; (2) hydrated salts containing water of crystal- 
lisation, such as sodium, magnesium, ‘or calcium sulphate, 
alums, crystallised sodium carbonate ; (3) salts adapted to be 
decomposed by heat, such as calcium carbonate, sodium 
bicarbonate, ammonium salts; (4) relatively inert salts or 
minerals, such as schist, sand, iron ores, barium sulphate, 
anhydrous sodium and potassium carbonate. These substances 
are usually employed in the form of a pulverulent or of an 
agglomerated sleeve or case surrounding the explosive cart- 
ridge. The explosion modifies more or less the composition of 
said substances, and its effect is to project them, in admixture 
with their solid or gaseous by-products, if any, into the inflam- 
mabie atmosphere, where the whole acts by mechanical choking 
action. The present invention is based on the observation that 
feldspars, which heretofore have not been proposed as extin- 
guishing agents, are of surprising efficiency for that purpose. 
The cartridge, according to the invention, comprises, as extin- 
guishing material, one or more potassic feldspars, preferably 
orthoclase, in the form either of a surrounding sleeve, or of an 
internal core, or, again, in admixture with the explosive, the 
embodiment in which the extinguishing material takes the form 
of a sleeve surrounding the explosive being preferred. By way 
of example the following composition may be mentioned :— 

By weight, 

per cent. 





EGRET 55 ok Sige ka 
Potassium sulphate... .. .. .. .. .. .. 33 
Plaster of Pesmorelay .. .. .. ».- «+ Ses ek® 


Such a mixture combines, with a surprising extinguishing 
power, the advantage of inalterability. It thus does not tend 
to modify the composition of the explosive such as do, more 
particularly, alkaline chlorides and bicarbonates, and other 
hydroscopic salts. Although it is preferred to form the extin- 
guishing composition into a sleeve surrounding the explosive, 
the composition may be used in admixture with the explosive. 
While the composition may be used with any explosive employed 
in mines, the following is given as an example of an explosive 
mixture at present in use with the extinguishing composition : 


Parts. 
Nitroglycerine il 
Binitrotoluol 1 
Sodium chloride . . 22 
Ammonium nitrate 59 
Cellulose ‘ ee 6-85 
Lamp black 0-15 

100 -00 


The relative amount of feldspar—sulphate composition—which 
may be incorporated in the explosive mixture is about 30 per 
ecent.—August 2nd, 1935. 

433,103. September 29th, 1934.—Privorep VaLves ror Reeu- 
LATING THE Fiow or Liquips To GrvE a Constant Fiow, 
Ateliers Neyret-Beylier et Piccard-Pictet, Avenue Beau- 
vert, Grenoble (Isére), France. 

This invention relates to a pivoted valve, such as a butterfly 
valve, which is positioned automatically to maintain at any 
desired constant value the rate of flow even with rather big 
variations of upstream and downstream pressures. The 
hydraulic torque M on the stem of a pivoted valve tending to 
close the valve is practically represented by the formula 

M=K V? D5, 

where V is the velocity in the upstream penstock or pipe, D is a 

characteristic dimension of the valve, and is a numerical 

coefficient which, with given units, is only a function of the 
angular position of the pivoted valve. Under varying pressure 
conditions, if the valve is used to control the flow to maintain 
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a constant value, the hydraulic torque on the valve stem will be 
simply proportional to K as long as, for constant flow, the pen- 
stock velocity V is constant. valve, according to the 
invention, embodies means whereby, at every angular setting, a 
torque proportional to K is opposed to the hydraulic torque. The 
discharge is then automatically constant whatever the pressure 
variation may be within the designed working range. Referring 
to the drawing, L represents a butterfly valve and the torque 
opposed to the hydraulic torque, and proportional to K, is 
obtained by means of a weight P hanging from a cable rolling on 
a cam C rotating with the valve stem X. The value of the flow 
which it is desired to maintain constant can be adjusted by 
changing the weight P. For each dimension of rotary valve the 
proper variation of K with the angular setting should be ascer- 
tained from theory or experiments. Provision should be made 
for minimising friction and a dashpot can be used to prevent 
| hunting with sudden variations in pressure.—A ugust 8th, 1935. 
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Forthcoming Engagements. 


| 
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| Secretaries of Institutions, Societies, dc., desirous of having 

| notices of meetings inserted in this column, are requested to note 

| that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 

| of the week preceding the ting In all cases the TIME and 

| PLACE at which the meeting is to be held should be clearly stated. 











To-pDay. 
To-pay AND Saturpay, Sept. 2i1sr. 

NationaL SMOKE ABATEMENT Soc.—Seventh annual Con- 
ference at Bristol. 

To-pay To Saturpay, Sept. 28TH. 

Saiprine, ENGINEERING AND MacHINERY EXHIBITION 
(INcoRPORATING THE FounpRy TRapDES EXHIBITION). — 
Olympia, London, W. Open 11 a.m. to 9 p.m. daily (except 
Sundays). 

Saturpay, Serr. 21st. 
MANCHESTER Assoc. OF ENGINEERS.—Visit to works of the 





Renold and Coventry Chain Company, Ltd., Burnage. 2.30 p.m. 


Practical Utility,” Mr. T. R. Walker. 








Monpay, Serv. 23Rp. 

Inst. oF Marine ENGINEERS.—Autumn golf meeting at 
Shirley Park, East Croydon. 

Tuespay, Sept. 247TH. 

Inst. oF Marine ENGINEERS.—85, The Minories, E.C.3. 
Presidential address, Mr. Maurice E. Denny. 6 p.m. 

Wepnespay, Sepr. 257n. 

Inst. OF ELecrricaL ENGwWEERS: S. Miptanp CENTRE. 
Visit to the Coal Face Machinery Exhibitors’ Assoc., Bingley 
Hall, Birmingham. Noon to 7 p.m. 

Inst, of MercHANTOAL ENGINEERS: YORKSHIRE BRANCH 
(conjointly with the Midland Branch of Institution).—Visit 
to works of Rolls-Royce, Ltd., Derby. At 2.15 p.m. 

Inst. or WeLpinc: N. WesteRN Branou.—At School of 
Technology, Manchester. ‘‘Gas-cutting of Metals Prior to 
Fabricating and Welding,”’ Mr. W. Hart, 7.30 p.m. 

Tuurspay, Sepr. 26rH. 

Crry or Lonpon CoLLEGE.—Ropemaker-street, Moorfields, 
E.C.2. Lecture, “ Iron and Steel,” the first of a course of twenty- 
four weekly lectures by Mr. T. Barton Kelly, 6-7 p.m. 

SHEFFIELD METALLURGICAL Assoc. 198, West-street, 
Sheffield, 1. Dance. 7-10.30 p.m, 

Turspay, Oct. Ist. 

Inst. oF AUTOMOBILE ENGINEERS.—At Royal Soc. of Arts, 
John-street, Adelphi, W.C.2. Presidential address, Mr. A. J. 
Hancock. 8 p.m. 


SHEFFIELD METALLURGICAL Assoc. 198, West-street, 
Sheffield, 1. ‘‘ Measurement of Steel Corrosion,” Dr. G. D. 
Bengough. 7.30 p.m. 

Fripay, Ocr. 47H. 
Juntor Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 


Short lectures: ‘* Around the Royal Mint with a Note Book,” 
Mr. H. W. L. Evans; “The Importance of Craftsmanship,” 
Mr. W. H. Ballantyne ; “‘ Engineers and Economics,” Dr. H. 
Chatley. 7.15 for 7.30 p.m. 

Tuxgspay, Ocr. 81H. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND,—-39, 
Elmbank-crescent, Glasgow, C.2. Presidential Address, Prof. 
P. A. Hillhouse. 6 p.m. 

Inst. OF MARINE ENGINEERS.—85, The Minories, E.C.3. 
“The Testing of Engineering Materials,’ Dr. H. J. Gough and 
Mr. W. J. Clenshaw. 6 p.m. 

SHEFFIELD METALLURGICAL Assoc. — 198, 
Sheffield, 1. Extraordinary general meeting, 7 p.m. 
of Steel,” Mr. H. Williams. 7.30 p.m. 

WeEpDNEspDay, Oct. 97H. 

Inst. oF AUTOMOBILE ENGINEERS.--Metropole Hotel, Leeds. 
Presidential address, Mr. A. J. Hancock. 7.15 p.m. 

Inst. or CHEMICAL ENGINEERS.—In Rooms of Chemical Soc., 
Burlington House, Piccadilly, W.1. ‘* Modern Methods of 
Welding,” Mr. C. H. Davy. 6 p.m. 

Taurspay, Ocr. 10TH. 


Inst. or AUTOMOBILE ENGINEERS.—At Merchant Venturers’ 
Technical College, Bristol. Presidential address, Mr. A. J. 


West-street, 
* Rolling 


Hancock. 7 p.m. 
Fripay, Ocr. Lirs. 

Junior Inst. or ENGINEERS.—-39, Victoria-street, 8.W.1. 
Chairman’s address, “‘ Bleaching and Finishing of Cotton 
Cloth,”’ Mr. H. P. Wright. 7.30 p.m. 

Ramway Ctus.—At Royal Scottish Corporation Hall, 


Fetter-lane, E.C.4. *‘ Some Famous British Railway Accidents,” 


Mr. H. W. Bardsley. 7.30 p.m. 
Tvuespay, Oct. 15TH. 

Assoc. or Svupervisinc Etecrrican ENGINEERS.—At 
E.L.M.A. Lighting Service Bureau, 2, Savoy-hill, W.C.2. 
Presidential address. 7.15 p.m. 

SHEFFIELD METALLURGICAL Assoc. -— 198, West-street, 
Sheffield, 1. “The Testing of Steel Foundry Sands and its 


7.30 p.m. 
Tuurspay, Oct. 177TH. 

Inst. or AUTOMOBILE ENGINEERS.—At the Park-lane Hotel, 

Piccadilly, W.1. Annual dinner. 17.30 for 8 p.m. 
Taurspay, Oct. 17TH, ro Saturpay, Ocr. 267TH. 

Society or Moron MANUFACTURERS AND Travers, Lrp.— 
Twenty-ninth International Motor Exhibition, Olympia. Open 
daily (except Sundays). 
Fripay, Ocr. 18TH. 
ENGINEERS.—39, Victoria-street, 8.W.1. 
‘The Thames Barrage,’ Mr. J. H. ©. 


Junior Inst. oF 
Informal meeting. 
Bunge. 7.30 p.m. 

Tugspay, Ocr. 22np. 

Inst. OF AUTOMOBILE ENGINEERS.—At George Hotel, Luton. 

Presidential address, Mr. A. J. Hancock. 7.30 p.m. 
Wepnespay, Ocv. 23rp. 

Inst. or WeL_ptInc: N. Western Brancu.— At Manchester 
School of Technology, M ter. ‘‘ Development of Elec- 
trical Welding Equipment,”’ Dr. J. H. Paterson. 7.30 p.m. 

Fripay, Oct. 257TH. 

Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, St. James's 

Park, S.W.1. Presidential address, Colonel! A. E. Davidson. 





6 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, 8.W.1. 
Informal meeting. ‘‘ Luminous Discharge Tubes,’”’ Mr. C. C. 
Paterson. 7.30 p.m. 


Monpay, Ocr. 287H. 

Inst. oF AUTOMOBILE ENGINEERS.—At James Watt Memorial 
Inst., Birmingham. Presidential address, Mr. A. J. Hancock. 
8 p.m. 

Tuurspay, Oct. 31st. 

Inst. or AUTOMOBILE ENGINEERS.—At Engineers’ Club, 
Albert-square, Manchester. Presidential address, Mr. A. J. 
Hancock. 8 p.m. 

Fripay, Nov. Ist. 

Inst. oF MecHANIcAL ENGINEERS.—Storey’s-gate, St. James’s 
Park, 8.W.1. Extra general meeting. ‘Strength of Metals, 
Under Combined Alternating Stresses,’’ Dr. H. J. Gough and 
Prof. H. V. Pollard. 6 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. G. FEATHER, late joint managing director of William 
Asquith, Ltd., Halifax, has joined the staff of James Archdale 
and Co., Ltd Birmingham, and will commence his duties as 
chief engineéf at their Worcester works during the month 
of October. 

Vickers-ArMstRONGS, Ltd., announce the retirement at the 
end of this month of Mr. C. O. Ridley, after forty-seven years’ 
service, The sales and service section of the engine works 
department of the company will be carried on under the con- 
trol of Mr. N. Shapton and Mr. G. H. Ridley. 








